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PREFACE 


The  work  here  presented  is  calculated  to  serve  the  needs  of  at  least  two  distinct 
classes  of  readers,  neither  purpose  primary,  neither  purpose  secondary,  but  both  kept  con- 
stantly in  mind  as  standards  by  which  all  matter  considered  for  entrance  into  the  pages 
should  be  measured.  In  one  aspect  it  is  intended  to  be  a  book  for  the  busy  reader,  the 
practical  reader,  the  reader  in  haste,  who  seeks  definite  information  and  facts  about  the 
world  as  it  is  to-day.  In  the  other  aspect  it  is  planned  to  be  a  book  for  ^the  entertain- 
ment and  instruction  of  the  studious  reader,  who  wishes  to  understand  the  i)rocesses  and 
progress  of  modern  conditions  the  world  over.  It  is  a  book  of  live  subjects,  on  the 
achievements  of  man  and  the  works  of  nature,  so  presented  as  to  make  it  equally  adapt- 
able  for  pleasant  reading,  ready  reference,  accurate  instruction  or  careful  study. 

The  educational  qualities  of  the  work  have  been  kept  prominently  in  mind  from  the 
first  planning  of  it.  Never  before  was  there  so  great  a  demand  for  the  knowledge  which 
is  power.  What  the  world  wants  is  the  man  who  knows.  This  is  the  age  of  universal 
education.  There  is  no  excuse  for  ignorance  to-day.  The  demand  for  men  of  broad 
mental  equipment  is  never  wholly  supplied.  The  positions  demanding  such  men  are 
much  more  numerous  than  qualified  candidates  to  fill  them.  The  men  whose  energy  and 
ambition  prompt  them  to  strive  patiently  for  mental  improvement  in  spare  hours,  are  few 
in  number,  compared  with  the  vast  majority  content  to  stagnate,  year  after  year,  in 
poorly  paid  subordinate  positions.  Those  who  pay  court  to  knowledge  by  systematic 
home  study,  eventually  secure  the  choice  places.  The  field  is  open,  the  opportunities 
were  never  more  numerous.  It  is  believed  that  the  volume  in  hand  is  a  storehouse  of 
such  essential  information  as  will  assist  the  ambitious  reader  to  take  advantage  of  the 
manifold  opportunities,  by  acquiring  the  methods  of  modern  progress  which  lead  to  pros- 
perity and  success. 

Here  are  arrayed  those  marvelous  facts  which  make  modern  life  and  methods 
supreme  in  interest  and  importance.  The  fairy  tales  of  the  past,  told  to  while  away  an 
idle  hour  with  mysterious  impossibilities,  are  outdone  by  the  realities  of  the  present.  Here 
the  true  relations  of  all  phases  of  human  activity  are  shown,  in  their  bearing  upon  the 
aifairs  of  the  world  of  to-day,  so  that  the  work  becomes,  in  the  highest  sense,  a  book  of 
new,  fresh  and  accurate  information. 

To  make  more  readily  available  such  a  wide  variety  of  matter  in  a  work  of  such 
extensive  scope,  it  has  been  subdivided  into  five  comprehensive  books,  all  contained  in  a 
single  volume. 

Book  I. — The  Industrial  Age. — ^We  are  manifestly  in  the  midst  of  the  Industrial 
Age,  when  every  force  of  nature  and  every  conception  of  the  mind  of  mankind  are  being 
turned  into  such  channels  as  will  lead  to  greater  industrial  power.  American  enterprise 
is  forging  ahead  into  the  world-markets  so  rapidly  as  to  alarm  the  rival  nations.  Embodied 
here  are  all  the  facts  of  highest  importance  concerning  the  great  undertakings  of  to-day, 
in  these  lines  of  activity.  The  methods,  combinations  and  achievements  of  the  money 
captains  and  the  captains  of  industry  are  made  clear.  The  railway,  bank,  manufacturing, 
lumbering,  mining,  stock-raising,  meat-packing,  shipping,  and  other  interests  which  como 
into  contact  with  all  people,  are  depicted  by  graphic  chapters  and  artistic  illustrations. 
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In  addition^  such  recent  triumpliB  of  inventive  genius  as  are  just  passing  over  the  line 
that  divides  the  scientific  discovery  from  the  practical  industry,  are  treated  with  special 
fullness  and  care. 

Book  II. — The  World's  Science  and  Invention. — No  longer  do  great  men,  making 
triumphant  discoveries  in  the  realm  of  science  and  invention,  have  to  fight  for  recogni- 
tion, as  did  Galileo  of  old  and  many  a  man  of  more  recent  time.  Instead,  the  world  is 
eager  to  welcome  advance  in  these,  as  truly  as  in  other  directions.  The  great  captains 
of  industry  hai'e  enlisted  with  them  the  masters  of  science,  and  the  world  moves  faster  in 
its  progress  as  a  result  of  the  powerful  alliance.  Here  are  gathered  such  triumphs  of  sci- 
ence, invention  and  discovery  as  are  most  significant  in  tlu;ir  universal  interest  to-day. 
The  navigation  of  the  air,  the  development  of  the  automobile,  the  applications  of  elec- 
tricity, the  wonderful  machinery  created  by  inventive  genius  and  utilized  in  the  great 
industries,  all  these  and  a  host  of  other  kindred  topics  are  included,  with  a  multitude  of 
valuable  illustrations  accompanying  the  graphic  descriptive  text. 

IV)k  III. — ^^larvelous  Peculiarities  and  Xoteworthy  Facts  of  All  Xations  and 
Countries  of  the  World. — In  this  age  no  man  nor  no  country  can  live  in  absolute  inde- 
pendence of  all  others.  The  interests  of  all  mankind  are  so  closely  interwoven  the  world 
over,  that  what  affects  conditions  in  one  land  has  its  effect  even  to  the  antipodes.  So  it 
beconje.--  of  the  highest  importance  to  be  fully  informed  of  our  neighbor  nations  near 
ar;d  fjr,  their  peculiarities,  their  industries,  and  the  facts  of  interest  and  significance 
aU>ir.  \u*'\\\.  In  this  splendid  volume  the  whole  world  is  viewed  in  the  light  of  modern 
life  and  progress,  to  discover  the  relations  of  industry,  commerce,  natural  conditions 
history  and  travel  in  every  land. 

iW^k  IV. — Amazing  Wonders  of  Xature. — Contrasting  vividly  with  the  industrial 
and  intellectual  triumphs  of  man  in  the  present  age  of  the  world,  are  the  eternal  works 
of  nanjre.  IIr*re  these  wonders  are  depicted  by  graphic  description  and  artistic  illustra- 
tion. From  the  glaciers  of  the  Arctic  regions  to  the  eartlKpiakes  and  volcanoes  of  the 
Tropi^'T,  the  most  important  and  interesting  subjects  are  here  treated  in  this  limitless 
fidd  of  inquiry.  In  every  instance  the  newest  discoveries  in  the  realm  of  natural  science, 
Ijearing  on  the  phenomenal  facts  of  the  planet  which  is  our  home,  are  recorded  and 
explained  here. 

iV^k  V. — Things  We  All  Should  Know. — Under  this  broad  classification  have 
Wn  ^^aMi'-red  a  multitude  of  subjects  and  selected  information  of  the  utmost  value.  The 
li't  in^-1  !i'l"-.  ruch  topics  as  legal  facts  and  forms,  medicine  and  the  j)rolongation  of  life, 
civil  h^rrvice,  athletic  sjiorts,  military,  religious,  commercial,  geographical  and  other 
•UUiiitje-,  and  a  mass  of  general  knowledge,  both  technical  and  popular,  concerning  which 
sll  n^fd  U;  informed. 

To  the  fonrgoing  array  of  facts  included,  must  be  added  a  mention  of  the  hundreds 
of  •^I'r'f*'-^!  photograpliic  illustrations  of  modem  conditions  in  the  industries  and  the  life 
of  thfr  world  t/>-day.  Finally,  the  arrangement  of  the  matter  and  the  comprehensive 
indexing  of  the  volume  are  su^'h  as  to  make  the  whole  readily  and  promptly  convenient 
for  immediate  referene/^  and  u^e  on  any  subject.  With  the  assurance  that  by  its  time- 
llDftM  and  its  merit  the  work  will  win  a  wide  welcome  from  the  reading  public,  it  is 
!«fed  for  oonaideratiou  by 
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THE  FBOOBESS  AND  TENDENCIES  OF  CIVILIZATION 

This  is  the  Industrial  Age,  the  age  of  triumphant  knowledge.  Follow  the  records 
of  mankind  down  through  all  the  centuries,  scrutinize  the  achievements  of  the  race,  and 
more  and  more  conspicuous  becomes  the  fact  that  in  no  other  period  of  the  world  have 
such  marvelous  advances  in  material  and  industrial  progress  been  made.  Within  the 
last  decade  we  have  seen  a  dozen  inventions  and  discoveries,  any  one  of  which  would  bo 
sufficient  to  illuminate  a  whole  century  of  the  Middle  Ages. 

The  history  of  the  planet  is  recorded  in  the  eternal  hills  themselves,  and  the  mighty 
phenomena  of  nature.  The  history  of  man  is  shown  in  his  works.  From  the  days  of 
the  cave  and  cliff  dwellers,  the  days  of  stone  hatchets  and  bronze  tools,  the  days  of 
primitive  life  and  primitive  emotions,  we  have  come  to  a  day  when  the  race  is  housed 
and  fed  and  clothed  and  enlightened  as  never  before,  with  improvement  still  a  constant 
tendency.  A  palace  in  medieval  times  did  not  contain  the  genuine  comforts  of  a 
mechanic's  home  of  to-day.  A  British  monarch  two  centuries  ago  could  not  have  half 
the  r6ai  conveniences  or  the  luxuries  at  his  command  that  are  readily  in  the  posses- 
sion of  any  modem  American  householder.  So  it  is  of  high  interest  to  examine  the 
tendencies  of  to-day,  to  discover  the  drift  of  society  and  industry,  to  observe  the  sources 
and  the  methods  of  the  amazing  activities  that  are  enthroned  in  our  high  places. 

We  are  taught  by  the  records  of  man  and  nature  that  in  the  beginnings  of  the  race, 
individualism  ruled.  Every  man's  hand  was  for  himself  and  against  all  others.  Food, 
shelter  and  safety  from  attack  were  the  only  demands  made  by  primitive  man,  and  for 
those  things  he  strove.  Out  of  individualism  developed  the  first  forms  of  social  organ- 
ization, stimulated  by  the  discovery  that  in  union  was  strength.  In  other  words,  man 
could  better  provide  food,  shelter  and  defense  by  joining  with  his  neighbors  than  by 
opposing  them.  The  growth  of  society  from  this  nucleus  was  logical  and  natural.  The 
history  of  civilization  is  one  of  the  most  interesting  and  important  subjects  for  the  atten- 
tion of  students,  but  even  a  summary  is  forbidden  here  by  the  limitation  of  space. 
Through  individualism,  primitive  society,  and  organized  competition,  we  have  reached 
the  conditions  now  in  effect. 

The  conspicuous  tendency  ruling  to-day  is  the  consolidation  of  enormous  commer- 
cial, industrial,  and  financial  powers,  into  what  we  characterize  as  "monopolies,** 
"syndicates,"  and  "trusts."     But  even  the  trust  itself,  in  its  most  extreme  form,  is 
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merelj  a  natural  outgrowtli  of  conditions  long  developing.  There  is  no  essential  dif- 
ference in  principle  between  the  great  department  store  of  the  metropolis  and  the  general 
store  of  the  country  crossroads.  Size  is  the  only  vital  distinction.  The  village  banker 
embodies  all  the  characteristics  of  the  money  captain  of  Wall  Street,  except  that  of  magni- 
tude. The  o\vner  of  the  transfer  line  whicli  carries  passengers  and  their  baggage  from 
railway  to  hotel  is  a  transportation  magnate  on  a  smaller  scale.  Any  man  who  has  goods 
which  another  wants,  and  holds  up  the  price  therefor  to  the  limit  of  his  customers 
ability  and  willingness  to  pay,  is  illustrating  the  principles  of  monopoly.  And  so  it  is 
through  all  our  relations,  that  the  parallels  of  the  monopolies,  the  syndicates  and  the 
trusts  may  be. found,  be  they  small  or  large. 

Broadly  speaking,  any  form  of  organization  whicli  economizes  lalx)r  and  produces  a 
given  result  with  the  least  demands  upon  man  and  material,  is  good.  The  surplus 
thus  released  becomes  available  for  other  service,  and  the  general  tendency  is  toward 
a  broadening  of  industry  and  opportunity.  This  is  not  less  true  because  in  many 
instances  the  process  of  readjustment  is  a  painful  one,  bringing  hardship  to  individuals 
or  classes,  isor  is  it  controverted  by  the  fact  that  monopolies  and  their  kin  are  sometimes 
oppressive,  claiming  for  iliomselves  all  the  Ix^nefits  of  economized  labor  and  material 
that  should   accrue   to   the   public   they  serve. 

It  is  beyond  question  that  the  telegraph  service  of  the  country  is  more  adequate  and 
efficient,  to  the  advantage  of  every  patron,  consolidated  as  it  is,  than  if  it  were  scat- 
tered among  a  score  or  a  hundred  small  companies,  each  confined  to  a  certain  district,  or 
all  competing  for  trade  in  every  community.  And  yet  it  may  be  retorted  with  some  rea- 
son that  it  is  just  as  truly  an  extravagance  of  labor  and  equipment  for  three  milk 
wagons  to  traverse  a  driven  neighborhood  at  the  same  time  every  day,  each  serving  one- 
third  of  the  hon<('liold(Ts,  when  one  could  do  it  just  as  well,  thus  leaving  the  surplus 
men,  wagons  and  horses  to  some  employment  actually  productive.  If  closely  parallel 
lines  of  railway,  each  requiring  to  earn  interest  and  profits,  are  an  improper  drain 
on  the  country  they  traverse,  wOiere  one  would  serve  all  purposes  equally  well,  in  less 
degree  the  same  is  true  of  parallel  routes  for  the  milk  wagons.  It  is  a  long  line  of 
query  thus  opened  up. 

Inventions  have  had  to  face  opposition  throughout  the  whole  history  of  the  world, 
even  until  to-day.  The  self-binding  reaper  was  one  of  tin*  triumphs  of  modern  inven- 
tion in  the  mechanical  field,  but  it  was  riotously  assailed  as  revolutionary  and  disastrous 
to  industry  by  mobs  of  agricultural  laborers  who  saw  their  occupation  vanishinc^. 
Yet  the  broad  prairies  of  the  Ifississippi  valley  have  been  brought  under  cultivation,  and 
homes  and  employment  have  been  created  for  millions,  by  the  improvement  in  agricul- 
tural machinery.     The  typesetting  machine  was  opposed  because  one  would  do  the  work 
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of  several  hand  compositors,  and  many  men  would  be  discharged,  but  newspapers  have 
multiplied  and  enlarged  by  its  introduction,  and  the  whole  craft  has  ultimately  benefited 
thereby. 

Let  the  reader  meditate  on  these  conditions,  thus  briefly  suggested,  and  reason  out 
for  himself  the  lessons  of  the  fundamental  principles  involved.  We  are  living  in  the 
Industrial  Age,  with  all  that  is  signified  by  the  phrase,  an  age  in  which  expansion  and 
consolidation  go  hand  in  hand.  The  amazing  progress  of  invention  and  discovery  helps 
to  make  more  rapid  the  development  of  the  dominant  tendencies.  Great  movements  become 
conspicuous,  and  drawing  attention  as  they  do,  they  are  the  objects  of  scrutiny  to  discover 
wherein  things  may  be  made  better.  Already  the  trusts  are  the  subject  of  controversy 
as  to  whether  they  are  good  or  bad.  Their  friends  declare  that  they  serve  the  public 
better  than  it  has  been  served  before.  Their  enemies  declare  that  the  trust  powers  reserve 
for  their  own  profit  all  the  benefits  that  should  be  general.  One  radical  may  demand 
the  disintegration  of  the  trusts;  another  may  see  in  them  organizations  which  could  be 
taken  into  public  ownership  with  the  utmost  ease.  Some  thoughtful  men  observe  evi- 
dences of  a  return  toward  individualism  of  a  modern  type,  not  the  reign  of  contention 
such  as  ruled  in  the  childhood  of  the  race,  but  something  higher  and  better. 

Manual  training  and  true  domestic  science  are  having  their  influence  already,  and 
this  training  is  destined  to  exert  a  transforming  influence  in  the  social  and  economic 
life  of  the  people,  if  the  prophecies  of  students  in  these  great  fields  are  to  be  accepted. 
Before  the  Industrial  Art  League  of  Chicago,  a  famous  preacher  and  sociologist,  after 
speaking  6i  the  rapid  substitution  of  electricity  for  steam-power  and  the  possibility  of 
carrying  to  an  indefinite  number  of  shops  and  factories  the  new  power — it  may  be 
transmitted  to  a  residence  and  employed  for  running  a  sewing  machine  or  a  dish- 
washer— said:  "The  factory  system  of  to-day  will  become  unnecessary,  and  into  every 
house  power  can  be  brought  which  will  drive  each  wheel  for  the  artisan  in  his  own  little 
workshop.  The  masses,  which  are  causing  the  students  of  sociology  so  much  study,  will 
disintegrate  until  they  become  not  independent,  but  interdependent  artisans,  artists  in 
their  work,  who  shall  have  the  opportunity  to  develop  the  best  within  them." 

There  is  romance  even  in  statistics  when  one  seeks  the  lessons  behind  the  figures.  It 
is  a  startling  array  of  facts  which  one  finds  in  the  bulletin  on  manufactures  issued  by  the 
United  States  Government,  out  of  the  census  returns  of  1900.  The  total  value  of  man- 
ufactured products  in  the  United  States  during  the  year  1900  reached  the  stupendous 
sum  of  $13,000,000,000.     This  was  an  increase  of  39  per  cent  over  1890.  * 

In  1890,  however,  there  was  increase  of  74  per  cent  over  1880;  in  1880  an  increase 
of  27  per  cent  over  1870 ;  in  1870  an  increase  of  124  per  cent  over  1860 ;  and  in  1860  an 
increase  of  85  per  cent  over  1850.     It  will  be  seen,  therefore,  that  the  increase  from 
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1890  to  1900  was  not  abnonnal.  When  one  turns  to  the  individual  items  which  togethei 
form  the  total  of  manufactured  products,  one  is  struck  with  the  fact  that  the  iron  and 
steel  industry,  though  a  colossus,  is  not  the  only  colossus  in  the  country.  The  value 
of  the  iron  and  steel  product  in  1900  was  $835,000,000.  Compare  with  this  the 
value  of  the  products  with  which  men  clothe  themselves.  Textiles  amounted  to  $966,- 
000,000;  boots  and  shoes  to  $261,000,000;  a  total  of  $1,227,000,000.  Consider  also 
the  industries  which  are  concerned  with  the  preparation  of  food  and  drink.  Slaughtering 
products  amounted  to  $736,000,000;  flouring  and  grist  mill  products  to  $560,000,- 
000;  liquors,  vinous,  malt,  and  spirituous,  to  $340,000,000;  cheese,  butter  and  con- 
densed milk  to  $131,000,000;  a  total  of  $1,767,000,000.  It  appears,  then,  that  in  1900 
the  consumer  took  thought  of  what  he  should  eat  and  what  he  should  drink  and  where- 
withal he  should  be  clothed,  to  the  extent  of  just  about  $3,000,000,000.  His  demand 
for  iron  and  steel  was  not  much  more  than  one-fourth  that  sum. 

Perhaps,  however,  the  most  interesting  deduction  that  can  be  made  from  the  bulletin 
on  manufactures  is  concerned  not  so  much  witli  products  themselves  as  with  produc- 
tivity. The  capacity  to  produce  is  increasing.  If  we  take  the  half  century  from  1850  to 
1900,  the  population  has  increased  about  two  and  a  quarter  fold.  Meanwhile,  wage-earn- 
ers have  increased  about  five  and  a  half  fold ;  wages  alxiut  ttui  fold;  capital  about  nineteen 
fold,  and  the  value  of  product  about  thirteen  foM.  It  is  evident  that  the  productive 
capacity  of  the  people  of  the  United  States  is  increasing  rapidly  with  the  improvement 
of  machinery  and  the  more  extended  investment  of  the  capital.  It  is  the  conclusion 
of  the  chief  statistician  for  manufactures  that  '*tlie  apparent  value  of  products  per 
wage-earner  has  increased  from  $1,005  to  $2,451  in  1900." 

It  is  these  significant  facts  and  others  akin  to  tliem  that  justify  the  characterization 
^hat  this  is  the  Industrial  Age,  the  age  of  triumphant  knowledge. 

HOW  CIVILIZATION  HAS  DEVELOPED 

Let  us  note  now,  briefly,  the  historj^  and  progress  of  civilization,  illustrating  these 
fundamental  prineii)les  that  have  led  us  to  the  Industrial  Age  of  to-day. 

Civilization  has  developed  to  its  present  high  standard  tlirough  tlie  ability  of  man 
to  acquire,  retain  and  use  knowledge.  The  brute  creation  is  not  perceptibly  better  quali- 
fied mentally  at  this  time  than  it  was  when  the  first  records  of  men  were  made.  The 
reason  is  that  brutes  acquire  nothing  beyond  their  instincts  except  what  is  within 
their  o\vn  experience,  received  within  the  narrow  bound  of  their  activity  and  in  the  small 
space  of  time  through  which  they  live. 

Man  classifies,  specializes,  accumulates,  and  saves  from  all  parts  of  the  earth  and  for 
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all  time.  One  person  is  thus  enabled  to  make  use  of  the  achievements  of  all  and  all 
may  profit  by  the  labors  of  every  one.  Thus  civilization  has  the  advantage  of  the  compos- 
ite mind  of  the  entire  human  race  and  such  a  vast  mental  force  with  countless  eyes  and 
ears  for  new  things,  must  by  necessity  continue  to  advance. 

In  other  wojds,  civilization  is  a  mental  universe  consisting  of  suns,  stars,  planets  and 
satellites  in  a  process  of  evolution  wherein  the  fittest  survive  and  the  least  worthy  perish. 
Civilization  is  therefore  the  establishment  of  social  order  in  the  place  of  individual 
independence  and  the  lawlessness  of  barbarous  life.  It  exists  in  as  many  degrees  as 
there  are  communities  or  nations,  and  it  is  susceptible  to  continuous  progress  on  up  to 
the  perfectibility  of  man.  Sometimes  the  progress  is  in  one  direction,  then  it  sways 
over  to  another.  At  various  stages  it  makes  different  objects  the  principal  aim,  and 
where  the  preservation  is  complete  it  never  recedes  or  retrogrades  in  its  general  advance. 
In  time  of  war,  patriotism  is  the  chief  virtue;  in  occasions  of  distress,  charity;  in  periods 
of  national  defeat,  humility,  and  so  with  people  as  with  individuals,  the  progress 
toward  perfection  is  largely  emotional,  but  what  is  gained  is  not  lost. 

Civilization  has  been  defined  as  the  discovery  and  gratification  of  human  needs ;  in 
other  words,  the  multiplication  of  wants.  It  is  not  solely  the  organization  of  society, 
for  organization  is  but  the  house  in  which  society  lives.  The  whole  man  is  not  con- 
tained within  any  organization,  for  states  perish  and  man  endeavors  to  fit  himself  for 
a  life  beyond  it  all.  There  has  always  been  the  struggle  of  ideals  as  to  whether  civiliza- 
tion should  exalt  the  people,  the  cliureh  or  the  state.  This  has  given  rise  to  the  many 
political  sects  and  cults.  In  every  case  there  has  been  a  leader  of  great  enthusiasm  and 
ability  to  advance  the  standard  of  a  given  idea,  and  set  it  firmly  in  the  forefield  of  civ- 
ilization. In  general,  the  term  civilization  designates  the  condition  and  powers  of  society 
as  to  its  industrial,  ethical  and  educational  well-being. 

Far  back  of  the  ability  of  man  to  make  records  of  his  thoughts  or  achievements  the 
mutual  dependence  of  man  made  it  necessary  for  him  to  form  social  communities 
either  to  ward  off  the  encroachments  of  enemies  or  to  satisfy  the  ambition  of  some 
primitive  warrior  or  statesman.  The  social  community  began  with  the  Jews  in  Tirehis- 
toric  times  with  the  family  and  its  patriarch.  Likewise  in  Scotland  the  original  neucleus 
of  civilization  was  the  clan  with  its  chief 

Buckle  in  his  "History  of  Civilization"  sets  forth  the  following  principles  as  gov- 
erning the  development  of  civilization: 

1.  Free-will  rests  on  the  erroneous  belief  in  the  infallibility  of  consciousness,  since 
statistics  prove  that  human  actions,  development  and  progress  are  governed  by  laws  as 
fixed  and  regular  as  those  which  rule  in  the  physical  world. 

2.  The  favorable  relation  of  climate,  soil,  food,  and  the  aspects  of  nature,  are  the 
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principal  causes  of  intellectual  progress^  in  which  man  may  become  stronger  dian  nature 

and  manipulate  it  to  his  own  advantage. 

3.  Moral  agencies  everywhere  sum  up  about  an  average  and  are  very  stationary, 
while  intellectual  activity  is  varying,  advancing  and  of  perpetual  accumulating  power. 

4.  The  value  of  intellectual  advancement  depends  upon  its  being  grounded  in  the 
common  morality,  therefore  religion,  literature  and  government  are  not  the  causps,  but 
the  expression  of  civilization. 

5.  Civilization  advances  with  the  disposition  to  doubt  and  to  investigate.  j 
Laurent  and  other  writers,  esi>ecially  the  theologians,  hold  that  the  advancement  of 

civilization  is  the  result  of  the  direct  influence  of  a  Supreme  and  Infinite  Intelligence. 

Guizot,  one  of  the  greatest  of  writers,  presents  no  material  or  theological  theor}', 
but  attributes  the  growth  of  civilization  to  the  nature  of  individual  and  social  develop- 
ment through  the  accumulating  of  useful  material,  as  the  tree  might  develop  could 
it  study  and  provide  for  its  own  wants.  The  greatest  factors  in  the  line  of  progress  he 
believes  to  be  the  church,  the  crusades,  the  feudal  system,  the  free  cities,  growth  of 
monardiios  and  the  reformation.  In  material  things,  the  invention  of  gunpowder,  of 
printing  and  of  the  uses  of  steam  have  made  possible  otherwise  unthought  of  achievements. 

Only  in  movement  has  there  boon  progress.  Such  nations  as  India,  Egypt  and  China 
have  kept  to  the  past,  unchangeable,  while  the  turmoil  and  struggles  of  the  West  devel- 
oped the  nations  to  their  highest  capabilities.  No  one  can  read  ancient  history  without 
being  struck  with  the  strange  progress  and  ruins  of  nations  from  migrations  and  con- 
quests. The  Scythians  flow  into  southern  and  western  Asia  like  a  great  flood,  overcom- 
ing everything  in  their  way,  and  long  after  that  the  Turks  almost  succeed  in  doing  the 
same  tiling  for  Europe.  Greece,  Rome,  Sj)ain  and  France  take  turns  in  the  conquest 
of  the  world.  The  discovery,  exploration  and  colonization  of  unknown  portions  of  the 
earth,  tho  greed  for  gold,  tlio  rise  of  great  cities,  tho  creation  of  great  manufactories 
by  invention,  the  consequent  incentive  to  industry  and  commerce,  are  all  in  the  line  of 
development  that  lead  up  to  our  present  systems  of  order  and  law. 

With  the  rise  and  establishment  of  modern  nations  on  their  present  basis  of  national 
organization  came  security  in  personal  achievements  and  possessions,  and  in  this  the 
individual  found  his  self  improvement  and  the  people  their  present  advancement. 

THE  OBDEB  OF  SOCIAL  EVOLUTION 

Here  then  is  the  order  of  evolution:  First  the  simple,  next  the  complex,  finally  a 
return  to  the  simple,  ^ever  a  backward  step  is  this  last;  merely  a  correction  of  the 
errors  of  the  primary  state,  which  was  in  principle  right,  but  in  many  of  its  methods 
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wrong.  Having  in  mind  this  orderly  procession  of  development,  and  considering  exist- 
ing conditions,  we  recognize  the  present  as  the  moment  of  the  greatest  and  most  com- 
plex organization  in  the  world's  history.  The  trust  is,  indeed,  the  natural  evolutionary 
product  of  the  capitalistic  side,  and  the  trade  union,  forced  into  existence  to  meet  it,  is  the 
natural  result  also  of  conditions  in  the  labor  world.  Both  are  top-heavy,  both  in  the  ulti- 
mate are  menacing  to  the  world's  peace  and  prosperity,  both  aim  to  destroy  individual 
initiative  and  personal  liberty  and  responsibility.  In  the  nature  of  things  this  condi- 
tion of  things  will  not  long  endure.  That  the  change  will  come  quickly,  however,  is 
not  possible.  Just  as  the  development  of  the  trust  and  union  have  been  step  by  step, 
one  thing  leading  to  another,  and  covering  a  long  period  of  time,  so  will  be  their  disin- 
tegration, and  the  development  of  that  fine  individual  life  which  shall  make  for  a  more 
social  life,  be  brought  about  step  by  step.  The  hopeful  fact  is  that  it  is  coming  as  surely 
as  the  sun  will  shine  on  the  morrow,  and  through  laws  as  immutable  as  those  which 
govern  the  movements  of  the  spheres  and  compel  the  sun  to  give  to  the  earth  its  light 
and  warmth.  Such  a  thought  and  an  abiding  faith  in  its  ultimate  materialization  must 
give  new  hope  and  courage  to  the  world. 

And  if  we  turn  to  the  farm,  we  find  this  condition  already  largely  in  existence.  It 
cannot  work  out  perfectly  there,  of  course,  so  long  as  we  are  so  far  from  its  realization 
in  other  directions;  for  man  liveth  not  to  himself  alone,  but  is  bound  up  in  the  social 
bundle  in  such  a  way  as  to  make  it  impossible  for  him  to  extricate  himself.  And  it  is 
a  wise  providence  that  this  is  so.  Yet  the  farmer  more  nearly  typifies  the  ideal  here 
presented,  than  any  other  calling  to-day.  Let  him  not  surrender  one  jot  or  tittle  of  his 
splendid  heritage  of  independence.  Let  him  not  be  lured  by  the  false  lights  of  wealth 
quickly  acquired,  to  leave  his  farm  home  for  the  glittering  bauble  of  city  life  and  city 
loss  and  decadence.  The  independent  man  to-day,  that  is,  the  man  of  largest  independ- 
ence, is  the  farmer  who  finds  his  living  on  the  farm  and  his  profits  in  whatever  surplus 
products  he  may  raise.  With  the  telephone,  with  the  extension  of  the  electric  railway, 
with  the  better  local  school  and  the  agricultural  college,  with  all  these  beneficent  aids 
reaching  out  to  him,  the  social  life  of  the  farmer  is  becoming  year  by  year  more  ideal. 
He  is  to-day  the  dividing  line  between  the  old  and  the  new,  between  the  simple  and  the 
complex  in  the  economic  world.  The  least  disturbed  by  the  tremendous  changes  involved 
in  the  trustification  of  business,  he  also  will  fall  the  most  naturally  into  the  new  order 
when  we  return  once  more  to  the  path  which  makes  the  strong  individual  and  leads  to 
a  purer  society.  How  great  a  factor  he  may  be  ia  the  world's  uplift  depends  wholly 
upon  the  manner  in  which  he  shall  employ  his  transcendent  opportunities. 

Great  inventions  and  discoveries  mark  the  real  epochs  of  civilization  far  more  truly 
than  do  the  wars  of  the  nations  or  the  reigns  of  powerful  monarchs.     Marshalled  here  in 
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chronological  order  are  indicated  the  greatest  of  these  noteworthy  achievements  of 
human  genius  and  energy,  a  significant  array  of  evidence  of  the  progress  of  man  from 
the  days  of  the  childhood  of  the  race  to  this  Industrial  Age  of  to-day. 

GREATEST  DISCOVERIES  AND  INVENTIONS 

Alphabet  of  letters  attributed  to  the  Phoenicians. 

Iron  anchors  originated  with  the  Greeks. 

Manufacture  of  glass  by  Phoenicians  and  Chinese. 

Second  Century — First  European  manufacturing  of  glass  in  Normandy. 

Third  Century — Specific  gravity  by  Arcbimedes. 

Seventh  Century — Sun  dial  by  Anaximander. 

Twelfth  Century — The  compass  by  an  Italian.     Used  centuries  before  by  Chinese. 

1320 — Gunpowder  by  Schwarz.     A  crude  form  used  in  1280  b\  the  Moors  and  long 

before  bv  the  Chinese. 

1422 — l^rintin;::  bv  Lawrence  Coster. 

1438 — Jkletal  types  l^y  (iutcnbcr*^. 

1543 — Copernican  System  of  Astronomy,  the  basis  of  present  astronomical  knowledge. 

1590 — The  microscope  by  Janss(m. 

1008 — Telescope  by  Lij)perscheim. 

IGIC — Circulation  of  blood  by  Harvey. 

1640 — Bayonets  by  Puseygur. 

1643 — Barometer  by  Torrieelli. 

1651 — Electricitv  discovered  and  nanied  bv  Dr.  (Jilbert. 

»■  ■• 

1682 — Laws  of  gravitation  by  Xewton. 
1705 — Steam  engine  by  Newcomen. 
1720 — Pianoforte  by  Cristofori. 
1720 — Thermometer  by  Fahrenheit. 
1762 — Chronometer  bv  Harrison. 
1767 — Spinning  jenny  by  Ilargreaves. 
1783 — Balloon  by  the  Montgolfier  brothers. 
1785 — Weaving  loom  by  Cartwright. 
1785 — Life  boat  by  Lukin. 
1703— Cotton  gin  by  Whitney. 
1706 — Vaccination  by  Jenner, 
1796 — Lithography  by  Senefelder. 
1807 — Steamboat  by  Fulton. 
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1814 — ^Locomotive  by  Stephenaon. 

1816 — Safety  lamp  by  Davy. 

1817 — ^Velocipede  by  Von  Drais. 

1824 — Spectroscope  by  Kirchoff. 

1828 — ^Photography  by  Niepce. 

1833 — Guncotton  by  Bracounot. 

1835 — Telegraph  by  Morse. 

1837 — ^Phonography  or  "shorthand"  by  Isaac  Pitman. 

1840 — Penny  postage  established  by  Sir  Rowland  HilL 

1841 — Sewing  machine  by  Elias  Howe. 

1847 — Cylinder  printing  press  by  Eichard  Hoe. 

1848 — Chloroform  by  Simpson. 

1858 — Evolution  by  Charles  Darwin. 

1859 — Bessemer  steel  by  Bessemer. 

1867 — Typewriter  by  Sholes  and  Glidden. 

1876— Telephone  by  Bell. 

1878 — Phonograph  by  Edison. 

1879— Electric  light  by  Edison. 

1898— Liquid  air  by  Tripjer. 

1899 — Wireless  telegraphy  by  Marconi. 

THE  WORLD  AS  IT  IS  TO-DAY 

So  much  for  the  past.  Now  let  us  look  at  the  present.  In  the  volume  presented 
herewith,  it  has  been  planned  to  put  in  the  possession  of  the  reader  such  an  array  of 
facts  and  information  of  genuinely  educational  character  as  would  enable  him  to  observe 
clearly  the  greatness  of  this  industrial  age  and  its  tendencies.  The  methods  and  re- 
sults of  the  great  industrial  and  commercial  undertakings  of  the  world;  the  modem 
world  of  invention,  discovery  and  scientific  enlightenment ;  the  more  noteworthy  works 
of  nature  which  bear  upon  man  and  his  achievements ;  the  nations  of  the  earth  and 
the  most  conspicuous  facts  about  them  at  the  present  moment,  and  a  mass  of  matter 
concerning  the  things  we  need  to  know  in  every  channel  of  human  activity  and  interest — 
these  are  the  general  contents  of  the  volume  in  hand. 

The  work  is  not  a  history,  though  it  contains  much  of  historical  enlightenment.  It 
is  not  an  encyclopedia,  though  it  contains  an  encyclopedic  volume  of  information.  In- 
stead of  these  it  is  a  book  of  the  world  to-day,  of  the  Industrial  Age,  for  readings  far 
reference,  for  education  and  for  study.    In  it  the  mass  of  material  has  been  80  arrange 
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by  a  natural  classification  as  to  be  readily  at  hand  for  convenient  use  for  any  purpose. 
Under  the  general  heading  of  The  Industrial  Age  are  included  accounts  of  the  great 
cuinmercial,  manufacturing,  industrial  and  financial  undertakings  which  have  risen  so 
rapidly  of  late  years.  Their  interesting  phases  are  explained  and  pictured  and  the 
great  cities  of  the  world  contribute  to  these  pages. 

The  triumphs  of  modem  science,  invention  and  discovery  are  grouped  in  startling 
array,  an  evidence  of  the  capacity  of  the  human  mind  to  encompass  almost  any 
achievement  that  genius  suggests. 

The  world  at  large  is  moving  with  the  spirit  of  Uiis  same  Industrial  Age.  Its  inter- 
national relations  are  shifting,  thanks  to  the  influence  of  new  political,  military,  and 
industrial  conditions.  Such  facts  are  noted  here  about  the  jK^oples  of  the  earth  and  the 
nations  which  they  have  established,  as  seem  in  each  case  most  interesting  to  the  reader 
or  tlirowing  light  upon  their  present  conditions  and  significant  of  their  general  charac- 
teristics. Sometimes  this  is  a  historical  fact,  sometimes  commercial,  sometimes  personal. 
Tho  very  variety  adds  interest  to  the  pages. 

The  works  of  nature,  which  outvie  all  the  deeds  of  man,  are  an  exhaustless  field  of 
inquirv  and  interest.  Here  sncli  are  select(Hl  as  are  commanding  in  their  importance  and 
of  immediate  interest  at  the  present  day  for  some  special  reason  that  brings  them  into 
prominence. 

Finally,  as  a  source  of  varied  infonnation  of  general  scope,  are  included  the  multi- 
tude of  subjects  under  the  comprehensive  heading,  **Thinpa  we  all  should  know,"  a 
treasury  of  facts  sufficient  to  fill  a  whole  volume,  if  in  more  expanded  form. 

With  the  assurance  that  this  work  will  eoniniand  and  justify  attention  by  its  plan 
and  execution,  j)lacini;:  readily  at  hand  as  it  does  tlie  inforniatiun  for  which  everyone  is 
seekini^  in  regard  to  the  world,  its  conditions  and  its  activities  to-day,  it  is  presented 
herewith  to  the  reader. 

Educational  it  is  believed  to  be  in  the  highest  sense,  in  the  real  significance  of  the 
word.  Going  back  to  its  derivation,  to  educate  means  not  UK^'ely  to  present  certain 
facts  or  to  place  a  mass  of  knowledge^  at  the  coimnand  of  the  individual,  but  it  means  to 
lead  him  outward  into  the  wider  rani^e  of  thouirlit,  to  develop  his  mentality,  to  put  in 
his  possession  a  lander  body  of  significant  truths  from  which  he  >hall  l>e  able  to  reason 
and  deduce  for  himself  the  lessons  and  the  tendencies  of  life.  And  so  the  information 
here  compiled  is  intend(»d  to  be  of  educational  value  to  any  thinking  man. 

It  is  unnecessary  to  suggest  that  in  a  work  of  such  magnitude  the  editor  has  had 
recourse  to  extremely  varied  sources  of  information.  Hase<l  uii  the  fundamental  pur- 
pose of  having  its  facts  brought  up  to  the  very  latest  j)ossible  moment,  thev  had  to  b^ 
sought  far  and  wide,  sometimes  in  places  little  accessible  to  the  usual  reader.    Encyelo- 
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pedio  as  the  work  is  in  many  features  and  characteristics,  it  is  not  from  the  encyclopedias 
that  its  matter  could  be  culled.  Those  ponderous  and  valuable  works  are  necessarily  years 
behind  their  publishers'  dates  in  the  contents  of  the  volumes,  and  except  in  the  unchange- 
able things  of  the  world — and  there  do  not  appear  to  be  many  such  nowadays — they  must 
be  supplemented  by  later  information  at  the  very  time  they  are  issued,  if  the  reader  is 
not  to  be  led  astray. 

With  the  desire  to  occupy  a  field  created  for  itself,  and  therefore  peculiarly  its  own, 
the  present  work  has  kept  timeliness  in  the  foreground,  and  its  pages  are  absolutely  "up 
to  date."  The  daily  newspaper  is  the  only  printed  matter  against  which  a  time  compari- 
son is  never  to  be  challenged. 

Whatever  measure  of  success  has  been  achieved  in  the  effort  to  produce  a  worthy  work 
must  be  credited  in  common  to  the  liberal  scope  on  which  it  was  planned  by  the  publish- 
ers, the  able  editorial  and  literary  assistance  rendered  by  the  specialists  who  shared  in  the 
writing  and  compilation  of  it,  and  the  generosity  invariably  shown  by  all  who  were 
approached  in  the  search  for  information  or  photographs  which  were  needed  to  assist 
the  undertaking.  It  is  a  pleasure,  no  less  than  an  obligation,  to  acknowledge  these  essen- 
tial aids  with  the  utmost  cordiality.  Rarely,  if  ever,  has  such  a  noteworthy  collection 
of  views  of  the  world's  industries  and  industrial  processes  been  gathered  within  a  single 
volume,  and  the  series  of  illustrations  in  the  other  divisions  of  the  work  are  no  less  strik- 
ing in  their  variety  and  the  freshness  of  the  subjects  chosen.  Energy  and  liberality  on 
the  part  of  the  publishers  and  courteous  co-operation  on  the  part  of  many  from  whom 
rare  and  valuable  photographs  had  to  be  obtained  after  considerable  difficulty  and  expense, 
united  to  make  such  elaborate  illustration  possible. 

In  like  manner  the  search  for  new  and  interesting  facts,  which,  indeed,  had  to  pre- 
cede the  quest  for  illustrations,  met  a  hearty  response  from  the  men  who  know  things 
and  the  men  who  do  things  all  over  the  world.  Most  of  the  facts  herein  contained  have 
been  gathered  at  first  hand  from  the  original  sources  of  information,  by  travel,  by 
research  or  by  interview,  and  from  such  sources  may  be  accepted  as  accurate  within  the 
limitations  of  human  imperfection.  Where  books  or  other  printed  matter  contained  facts 
that  would  serve  in  this  connection  they  have  been  levied  upon  appreciatively  for  a 
share  of  their  learning,  adapted  and  modified  to  suit  the  present  purposes.  Such  writings 
are  properly  included  in  the  foregoing  acknowledgments. 

Now  that  the  work  is  completed,  it  remains  but  to  place  it  before  the  reader,  with  the 
desire  that  it  may  serve  him  well  in  the  manner  planned.  That  this  desire  may  be  realized 
is  the  earnest  hope  of  THE    EDITOR. 
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THE  INDUSTRIAL  AGE 


WIRELESS  TELEQUAFET,   A   IBUniFH  OF  HODEBJT   DISCOTERT. 


Today  the  traveler  on  a  tranBstlantic 
steamship,  far  out  in  midocean,  can  write 
a  message  to  his  friends  at  home,  hand  it  to 
an  operator  who  sits  at  the  side 
of  a  simple  inetniment  in  a 
cabin  of  the  vessel,  and  for  a 
few  centa  a  word  it  will  be 
transmitted  across  the  interven- 
ing space,  over  the  stormy  sea, 
to  a  receiving  station  on  shore, 
and  thence  by  land  telegraph 
wires  to  its  destination,  all  with 
the  speed  of  electricity. 

It  is  only  forty-three  years 
since  the  announcement  was 
made  to  an  incredulous  world 
that  the  Atlantic  cable  was  a 
success  and  that  telegraphic 
messages  could  be  sent  under 
the  ocean  from  America  to 
Europe.  Many  people  remem- 
ber the  enthusiasm  with  which 
this  amazing  achievement  was 
greeted,  when  the  conviction 
was  established  that  it  was  really  true. 
Today  the  world  is  still  enjoying  the  re- 
sults of  new  scientific  discoveries  that  are 
constantly  being  made,  and  the  ones  that 
seemed  most  marvelous  when  they  were  first 
announced,   become   commonplace   after   a 


few  years  have  passed.  Most  conspicuouB 
of  all  the  recent  discoveries  in  science,  and 
farthest  reaching  in  its  possible  ultimate 
effect  upon  our  material  affairs, 
is  the  successful  system  of  wire- 
less telegraphy,  developed  and 
established  by  the  genius  of  the 
young  inventor,  Marconi.  It 
was  a  triumph  when  his  experi- 
ments resulted  in  communica- 
tion at  will  without  wires  over 
distances  of  250  miles.  But 
hardly  had  the  public  become 
accustomed  to  this  fact,  when 
the  announcement  was  made 
upon  the  authority  of  the  young 
inventor  himself,  verified  by 
_^^  unmistakable  evidence,  that  on 
^^  December  12,  1901,  he  had 
•-  received  signals  across  the  At- 
lantic bj  this  same  system  of 
wtrelesa  telegraply.  Wonder- 
ful as  it  was,  the  world  has 
become  so  accustomed  of  late 
years  to  scientific  discoveries  which,  but 
a  short  time  ago,  would  have  seemed 
extravagant  and  impossible  claims,  that 
this  announcement  was  promptly  received 
as  an  accepted  fact,  incredulity  existing 
hardly  anywhere.     The  interested  public 
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had   long   before   learned   that  Mr,   Mar-      Btreams  unconfined  1^  wires,  which  can  be 


cf'iii's  atmouncements  were  never  made 
until  he  was  sure  of  his  facta,  and  con- 
sequently people  did  not  need  to  be  re- 
assured when  this  greatest  wonder  of  all 
was  announced.  It  was  a  red  letter  day  in 
the  history  of  scientific  progress,  that  win- 
ter day  in  Newfoundland,  and  yet  it  was 
the  direct  result  of  a  logical,  persistent  and 
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patient  effort  on  tlie  part  of  Marconi,  tlie 
result  of  years  of  preparation,  study,  and 
experimentation,  leading  directly  to  the 
goal  of  liis  ambition, 

L(-t  lis  examine  the  process  hy  which  mes- 
sages are  thus  transmitted  through  space 
without  the  aid  of  connecting  wires  through 
which  tliey  may  pass.  Tliose  of  us  unfa- 
miliar with  electrical  apparatus  are  acens- 
tomed  to  consider  only  such  electrical 
streams  as  fake  their  way  along  wires.  Rut 
there    ffre    a    great    many    other    electric 


quite  as  telegraphic  as  if  they  kept  to  paths 
of  copper  and  steel.  Discoveries  suggesting 
this  fact  were  made  as  long  ago  as  1842, 
and  others  looking  in  the  same  direction 
have  followed.  Marconi  makes  no  claim 
to  being  the  iirst  to  experiment  along  the 
lines  which  led  to  wireless  telegraphy,  o< 
the  first  to  signal  for  short  distances  with- 
out wires.  But  in  apite 
of  his  prompt  acknowl' 
edgnicnt  to  other  work- 
ers in  his  field  it  has  re- 
uiuined  for  Marconi  to 
perfc-ct  a  commercial 
syiiteni  and  put  it  into 
practical  working  order 
over  great  distances. 

The  two  first  essen- 
tials in  wireless  telf^ 
ra])hy,  as  Marconi  has 
de^-elopcd  it,  are  the 
vertical  wire,  which  he 
su.'^ponds  in  the  open 
nir  to  catch  hia  mea- 
fiijrea,  and  the  "cohe- 
rer." which  by  its 
exquisite  scnsitiTesess 
makes  it  possible  to 
register  the  messages  as 
received.  Elcelrieal  waves  cannot  be  seen> 
but  electriciiins  have  learned  how  to  incite 
them,  (o  a  certain  extent  how  to  control 
tlicni,  anil  have  devised  cunning  instru- 
ments wliieh  register  iheir  presence.  These 
waves  have  hjog  been  utilized  for  sending 
niessajres  tiiroufih  wires.  Marconi  started 
with  the  rts.-jnniptioii  (hat  inasmuch  as  elec- 
trical waves  may  pass  tlirongh  the  ether 
which  fills  all  space  as  readily  as  through 
wires,  if  these  waves  could  becontrolled  they 
would  evidently  convey  messages  as  easi^ 


as  tte  ■wireB.  So  he  had  to  make  an  in- 
strument which  would  produce  a  peculiar 
kind  of  wave,  and  another  apparatus  which 
"Would  receive  and  register  this  wave  at  a 
distance  from  the  first. 

The  transmitter  which  resulted  from  his 
experiments  is  an  apparatus  from  which  a 
current  generated  by  a  battery  and  passing 
in  lirilliaiit  spiirks  bolwei^n  fh''  <\\'<'  brass 
balls  is  radi:Hid  hum  a  wire  aii^i^tM,.,! 


but  by  the  time  the  waves  have  passed  over 
a  long  distance  they  are  so  weak  that  they 
could  not,  of  themfielves,  operate  an  ordi- 
nary telegraphic  system.  It  is  here  that 
Marconi  utilizes  the  coherer  as  the  final 
essential  in  the  invention. 

The  coherer  is  a  little  tube  of  glass,  about 
two  inches  long  and  as  large  as  a  small  lead 
pnicil  in  diamLtur.     It  i.  |,lii^--l  :it   .ii.'h 


(Marroiil .  upproactilDi 
a  tall  pole.  By  shutting  off  and  turning 
on  this  peculiar  current  the  waves  arc  so 
divided  as  to  represent  dots  and  dashes,  and 
spell  out  letters  in  the  ordinary  Morse  al- 
phabet of  telegraphy.  The  waves  which 
come  from  the  Irnuamitter  are  received  on 
a  suspended  wire,  elevated  either  by  a  mast, 
a  kite,  or  a  balloon.  This  wire  is  exactly 
similar  to  the  one  used  in  the  transmitter, 


within  the  tube.  The  plugs  are  separated 
by  a  small  quantity  of  nickel  and  silver 
filings,  finely  powdered.  Under  ordinan 
circumstances  the  filings  are  jumbbd  to 
gether  like  the  particles  of  a  sand  heap, 
and  in  that  slate  tliey  form  a  poor  cmi- 
diictor.  The  moment,  however,  that  they 
receive  an  electrical  wave  they  cling  to- 
gether tightly  as  a  solid  conducting  bridge, 
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that  carries  a  cnnent  from  a  local  battery 
to  a  receiving  telephone  or  a  telegraphio 
sounder  of  common  pattern.  If  it  is  con- 
nected at  one  end  with  the  suspended  wire, 
and  at  the  other  end  witb  the  Morse  instru- 
ment, there  is  a  dot  or  a  dash  printed,  ac- 
cording to  the  signal  that  has  been  sent  by 
the  transmitter,  miles  away.  Then  a  little 
tapper,  actuated  by  the  same  current, 
strikes  against  the  coherer,  and  the  particles 
of  metal  are  jarred  apart,  or  decohered,  be- 
coming instantly  a  poor  conductor,  and  thus 
stopping  the  strong  current  from  the  home- 
battery.  Another  wave  comes  through 
space,  down  the  s'ispended  wire,  into  the 
coherer,  there  drawing  the  particles  again 
together,  and  another  dot  or  dash  ia  printed. 
All  these  processes  are  continued  rapidly 
until  a  complete  message  is  picked  out  on 
the  tape. 

In  these  early  experiments  Marconi  be- 
liercd  that  great  distances  could  not  he. 
obtained  without  very  high  masts  and  long' 
suspended  wires,  the  greater  the  distance 
the  taller  the  mast,  on  the  theory  that  the 
leaves  were  hindered  by  the  curvature  of 
the  earth.  But  his  later  theory,  substan- 
tiated by  his  experiments  in  Ne\vfoundland, 
is  that  the  waves  follow  around  the  earth, 
conforming  to  its  curve,  and  it  is  not  neces- 
sary, therefore,  to  erect  masts  to  a  great 
height.  In  the  experiments  of  December, 
1901,  the  transmitting  station  in  England 
was  fitted  with  twenty  masts  210  feet  high, 
each  with  its  suspended  wire,  though  not  all 
of  them  were  used.  A  current  of  electricity 
sufficient  to  operate  300  incandescent  lamps 
was  used. 

Marconi  landed  at  St.  Johns,  Newfound- 
land, December  6,  1901,  ostensibly  to  com- 
municate with  the  Cunard  liners,  traversing 
the  North  Atlantic  Ocean,  just  along  the 


CABOT   MEMORIAL   TOWRR. 

Loinea  by  Newfound  I  and  Govornmcot  for  Uarconri 
expfrimeMi. 

Grand  Banks.  The  <langers  of  the  New- 
foundland coast  in  the  vicinity  of  Cape 
Race  are  well  known  to  mariners,  and  it 
was  supposed  that  his  motive  was  to  safe- 
guard that  coastline  so  that  ships  might  be 
located  when  well  at  sea  and  kept  in  touch 
with  as  they  approached  there,  thus  reduc- 
ing to  a  minimum  the  dangers  of  disasters. 
The  Cunard  vessels,  like  nearly  all  other 
Atlantic  liners,  are  fitted  with  his  ap- 
paratus. 

Marconi  brought  with  him  an  apparatus 
for  the  receiving  of  messages,  but  not  for 
the  sending  of  them,  so  no  specially  im- 
portant experiments  were  expected  by  those 
not  in  his  confidence.  For  elevating  his 
long  receiving  wire  he  brought  a  balloon 
and  some  kites,  which,  with  his  other  ap- 
paratus, he  removed  to  Signal  Hill  to 
begin  work.  The  Newfoundland  Govern- 
ment placed  at  his  disposal  the  Cabot  Me- 
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morial  Tower,  recently  erected  on  Signal 
Hill,  Avhere  his  appliances  were  imme- 
diat<>ly  stored. 

On  Wednesday,  December  11,  he  sent  up 
his  balloon,  only  to  see  it  break  away  and 
sail  off  toward  Labrador.  The  rest  of  his 
experiments  were  performed  with  wires 
hanging  from  kites,  these  kites  being  about 
nine  feet  square,  and  possessing  a  consiJ- 
erable  lifting  power.  They  were  built  of 
bamboo  and  silk,  after  the  Baden-Powell 
model.  Hv  the  time  he  had  lost  his  four- 
teen-foot  hydrogen  balloon  and  one  of  the 
kites  the  wind  died  down  sufficiently  to 
l)ermit  a  test,  even  though  not  under  the 
most  favorable  conditions.  Thnrsday,  the 
12tli,  was  a  blustery  day,  and  it  required 
the  o»inl)ined  strength  of  the  inventor  and 
his  ji>si>t;ints  tu  hold  the  kite  at  the  ele- 
vation of    loo  feet,  which  was  desired. 

JJefore  leaving  England  Marconi  had 
given  instructions  to  his  assistants  there  for 
the  transmission  of  a  certain  signal  at  a 
iixcil  lime  each  day,  beginning  as  soon  as 
tliev  receive<l  word  that  evervthin":  in  St. 
John's  was  ready.  The  transmitting  station 
was  at  Poldhu,  Cornwall,  the  j^outhwestern 
tip  of  Enghuid.  ilarconi  cabliM.l  his  assist- 
ants when  to  bciiin  scMidimr  siirnals,  and  on 
that  bleak  winter's  dav,  on  the  barren  sum- 
mit  of  Signal  Hill,  were  received  the  dis- 
tinct signals  across  the  1,800  miles  of  the 
great  Atlantic.  Again  the  next  day  the 
siirnals  were  repeated,  and  the  experiment 
was  an  assun^l  success.  The  storm iness  of 
the  day  and  the?  consequent  impossibility  of 
maintaining  tlie  kite  at  a  fixed  elevation 
wer(»  handicaj)s  diflicult  to  overcome  with 
the  incomplete  apparatus  at  hand.  Xever- 
theless,  th(U'e  was  no  room  for  doubt  that 
a  signal  had  been  actually  transmitted  from 
England  to  America  without  wires. 


The  reception  which  this  wonderful 
achievement  won,  when  after  two  days  of 
self-restraint  Marconi  announced  tlie  fact, 
was  memorable.  The  world  wondered  and 
awaited  details.  Edison  accepted  tlie  fact 
as  soon  as  Marconi  issued  a  signed  state- 
ment. The  governor  of  Newfoundland 
reported  the  achievement  at  once  to  Xing 
Edward,  and,  most  significant  of  all,  the 
Atlantic  Cable  Company,  which  possessed 
a  special  charter  and  exclusive  rights  fof 
telegraphic  service  in  Newfoundland,  de- 
manded the  cessation  of  experiments  as  an 
infringement  upon  its  rights,  a  demand  to 
which  Marconi  and  the  Newfoundland  Gov- 
ernment had  to  bow.  After  that  the  in- 
ventor made  two  or  three  journeys  back 
and  forth  across  the  Atlantic  to  direct  ex- 
perinu^nts  and  commercial  negotiations, 
and  a  station  for  his  transatlantic  service 
was  decided  upon,  to  be  located  near 
Sydney,  Cape  Breton  Island,  Nova  Scotia. 
Newfoundland  thus  lost  for  a  time  the 
distinction  of  being  the  scene  of  Marconi's 
further  experiments.  In  addition  to  this 
receiving  station  there  is  a  large  one  at 
Caj)e  Cod,  oil  the  Massachusetts  coast,  and 
these  two,  with  the  Lizard  station  in  Corn- 
wall, will  complete  a  triangular  service  con- 
veniently l<»cated  for  commercial  use  in  tllO 
transatlantic  svstem. 

Shortly  after  the  transmission  of  these 
first  signals  from  Cornwall  to  Newfound- 
land came  the  news  of  the  transmission  of 
entire  messages  for  a  distance  of  1,651 
miles.  Marconi  was  crossing  the  Atlantic 
on  the  steamship  Philadelphia,  and  he  ex- 
changed messages  with  his  assistants  on 
land  for  that  distance.  Tlie  officers  of  the 
vessel  signed  and  certified  the  messages  as 
they  were  received,  and  the  last  remnant 
of  incredulity  was  banished.    The  messages 
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were  clearly  registered  on  tlie  tape,  and 
inasmuch  as  the  receiver  of  ihe  Philadel- 
phia was  not  specially  constructed  for  long 
distance  work  the  achievement  was  consid- 
ered all  the  greater, 

Marconi's- faith  in  hia  invention  is  bound- 
less. He  modestly  but  firmly  maintains 
that  what  he  has  done  is  nothing  with  what 
he  hopes  to  accomplish  in  the  future.  When 
the  world  throbbed  with  the  surprise  of  bis 
exploit,  and  the  cables  were  loaded  with 
congratulatory  messages,  he  manifested  no 
elation,  but  calmly  declared  that  ho  never 
doubted  his  ability  to  employ  the  magnetic 
waves  across  the  Atlantic.  "When  I  am 
able,"  said  he,  "to  send  a  message  from 
Cornwall  to  New  Zealand  across  the  Isth- 
mus of  Panama,  the  only  land  that  inter- 
venes, then  I  shall  count  tliat  I  have 
accomplished  something.     The  force  I  shall 


generate  shall  be  sufficient  to  send  the  eig- 
nala  the  whole  way.  And  there  is  an  even 
more  difficult  proposition  which  I  intend  to 
tackle,  more  difficult  because  it  involves 
transmission  over  land,  with  all  the  diver- 
sities of  the  different  countries.  I  shall 
not  rest  until  I  have  inaugurated  wirelesa 
telegraphy  between  London  and  Calcutta, 
overland," 

The  imagination  is  overwhelmed  in  the 
effort  to  look  forward  to  the  possibilities  of 
a  perfected  wireless  telegraphy  system.  The 
$400,000,000  invested  in  cable  systems  in 
various  parte  of  the  world  would  in  large 
measure  be  lost.  The  cost  of  messages  would 
be  much  reduced  by  this  system.  An  At- 
lantic cable  costs  between  $3,000,000  and 
$4,000,000,  while  wireless  telegraphy  sta- 
tions can  be  built  and  equipped  on  both 
sides  of  the  Atlantic  for  less  than  $150,- 


40 


Th9  Indtistriat  A4m 


000,  with  a  very  small  charge  for  mainte- 
nance. With  all  vessels  and  lighthouses 
equipped  with  apparatus,  it  should  be  pos- 
sible to  avert  collisions  at  sea  and  wrecks 
on  shore.  In  times  of  warfare  generals 
may  signal  over  the  heads  of  the  enemy 
where  they  could  not  possibly  string  tele- 
graph wires  or  send  couriers.  The  steam- 
ships in  midocean  would  be  in  touch  with 
the  news  of  the  dav.  It  is  little  wonder 
that  Lloyds,  the  chief  marine  exchange  of 
the  world,  has  contracted  for  fourteen 
years'  use  of  the  Marconi  patents. 

A  general  impression  prevails  that  wire- 
less telegraphy  is  still  largely  in  the  uncer- 
tain experimental  stage,  but  as  a  matter  of 
fact  it  is  actually  in  wide  commercial  use. 
Most  of  the  ships  of  the  great  navies  of 
Eiu'op*',  and  all  the  im])ortant  ocean  liners, 
are  now  fitted  with  the  wireless  instru- 
ments. It  is  l)(*ing  used  <»n  many  light 
ships,  and  the  New  York  Herald  receives 
daily  ri^ports  from  vessels  at  sea,  conimu- 
iiicatiufT  from  a  ship  station  oflF  Xantucket. 
Though  it  is  not  generall}'  known,  messages 
are  now  received  in  England  at  the  rate  of 
12J  cents  a  word  for  transmission  to  ves- 
sels that  have  already  sailed  from  j)ort. 

The  on(»  remaining  element  of  doubt 
which  has  bcM'u  suggested  as  to  the  prac- 
tical uses  of  a  world-wide  system  is  dis- 
missed by  Marconi  with  the  assurance  that 
he  already  has  proved  that  he  can  overcome 
it.  «This  is  the  question  of  whether  or  not 
messages  can  l)e  clandestinely  read  by  those 
for  whom  they  are  intended ;  in  other 
words,  if  privacy  can  be  assured  by  a  system 
in  which  the  signals  radiate  with  equal 
force  in  every  direction  from  the  point  of 


transmission.  Marconi  has  found  that  lie 
can  so  harmonize  the  transmitters  and  re- 
ceivers or  "tune**  them,  so  to  speak,  so  that 
they  will  respond  to  their  own  mates  but 
not  to  others.  By  this  system  all  the  ships 
of  a  fleet  can  be  provided  with* instruments 
tuned  alike,  so  that  they  may  communicate 
freely  with  each  other  without  danger  of 
the  messages  being  read  by  the  enemy. 
Great  telegraph  companies  would  have  their 
instruments  tuned  to  receive  their  own 
messages  and  no  others.  In  one  of  Marconi^s 
English  experiments  he  had  two  receivers 
connected  with  the  same  wire*,  and  tuned 
to  different  transmitters.  Two  messages 
were  sent,  one  in  English  and  one  in 
French.  Both  were  received  at  the 
time,  on  the  same  wire,  but  one 
rolled  off  its  message  in  English,  the  other 
in  French,  without  the  least  interruption. 

With  the  progress  of  science  as  rapid  as 
it  is  in  these  years  at  the  beginning  o£  t|ie 
century  one  should  be  prepared  for  any- 
thing, however  startling.  Impossibility  is 
a  word  to  l)e  avoided.  Already  wirelefls 
telephone  systems  are  contemplated 
natural  development  to  follow  the 
telegraph,  and  even  these  are  hardly 
wonderful  than  the  phonograph  with  ite 
manifold  d(»velopments,  the  sending  of 
pictures  hy  telc^graph,  the  moving  pictnxe 
machine  under  its  various  names,  and  a  hoat 
of  other  scientific  marvels  which  might  be 
mentioned.  Incredulity  is  no  longer  a  sale' 
frame  of  mind,  and  after  the  achievementa 
of  Marconi  still  l(»ss  will  we  feel  inclined  to 
disbelieve  any  statement  of  invention  or 
discovery. 


THE  WORLD'S  GREATEST  INDUSTRY 
THE  RAILWAY 


The  combined  length  of  the  railways  of 

llif  Uintt'U  States  amounts  to  nearly  200,- 
000  miles,  and  of  the  whole  world  to  ap- 
proximately 500,000  miles.  The  increase 
is  at  the  rate  of  about  10,000  miles  a  year 
ihc  world  over.  If  the  actual  cost  of  con- 
struction and  equipment,  the  production  of 
the  materials  out  of  whieh  the  lines  are 
biiiU.   the  employees  ^ng^igLJ   in   i-ailway, 


operation,  and  the  interestB  which  depend 
for  their  prosperity  on  the  railway  are  cou- 
bidered,  it  may  be  safely  said  that  the  rail- 
way IS  the  greatest  industrial  faet^jr  in  the 
■world  today. 

The  most  able  financial  organizations, 
the  most  skillful  executives,  and  the  most 
ingenious  inventors,  are  devoting  their  at- 
tention to  the  construction.  oiKTation  and 
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Coprrlght.  1913.  R  A.  Miller,  Chkago, 

SPECIAL  TRALV  H.  R,  H.  PRINCB  HENRY  OF  PRUSSIA  IN  CHICACJ    MILWATTKES 
RAILWAY  STATION  AT  MILWAVKEE,  MARCH  f,  1902. 
(Photo   Uken   nl  B  s.  m.  br  Ibe  ligbc  at  the  laHTchtlsht  beadllgbu.     ThU  .     ._.    . 
■fcrtltig  collialoDi,  a<  tbe  plercliis  r*y>  can  be  tea  tor  muv  idIIh  bIodb  Uk  track  uiil 
the  ikyj 
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tration  and  the 
comfort  of 
iLcir  travelers.  Heavj  steel  rails  have 
supplanted  the  light  ones  of  iron;  mck 
ballast  is  used  where  earth  formerlv  suf- 
ficed; steel  bridges  span  streams  and  ihe 
old  woodem  culverts  are  Inirnod  at  the 
roadside;  curves  are  straightened,  pnidis 
arc  ri'iliK'i'il,  nimieU  jienetrale  the  nmiiti- 
tains  wlien-  trains  furmerly  siinnonnted 
the  sunnnit  hy  slow  clindnng.  All  this 
contributes  to  thp  safety,  ease  and  sjx-cd 
of  the  jonrn(ry,  Inil  it  likewise  rcdnecs 
the  ciirtt  <if  maintenance  and  operation, 
BO  that  Ihe  railway  companies  find  di- 
rect flis  well  as  indirect  profit  from  their 
increasing  cxi>enditnres.  The  elevation  nf 
tracks  thronn;h  cities,  thus  eliminating 
jrrade  crossings,  ami  the  perfection  of  vari- 
ous block  signals  and  safety  switch  systems, 
help  to  give  additional  safety  to  traffic  and 
make  Mgh  speed  possible. 


THE    TRACK    WALKER, 


I   be   mtcbe^ 
I   luch   pairo 


Train  ('(ini]>ment  ha?  improved  with  the 
increase  in  travel,  and  ttiday  the  railway 
joiirucy  may  offer  comforls  and  luxuries  at 
a  moderate  jn'ice,  which  are  hardly  to  he 
f<jund  in  any  hnt  the  lnnni's  of  the  wealth- 
iest. A  modern  transcontinental  train  is  in 
fact  a  luxurious  home,  with  all  the  details 


of  a  splendid  clubhouae  or  hotel  available, 

whik'  ono  races  acrosa  plains  and  moun- 
taiua  at  high  speed.  Such  trains,  equipped 
with  palace  sleeping  cars,  dining  cars, 
drawing  room  and  observation  cars,  a 
library,  barber  shop,  cafe,  card  room, 
music  room,  electric  lighte,  and  vestibules 
excluding  the  noise  and  dust  as  one  passes 
from  one  car  to  another,  with  waiters, 
p.irters  and  a  ladj'a  maid  ready  to  serve  the 
passengers  with  everything  demanded,  add 
enticement  to  the  prospect  of  a  journey, 
where  formerly  the  destination  itself  was 
the  only  reward. 

It  is  not  alone  in  the  United  States  that 
railway  construction  is  advancing  rapidly 
and  luxurious  facilities  for  travel  arc  pro- 
vided. All  over  the  world  the  same  spirit 
of  energy  rules  and  the  effort  to  connect 
remote  lands  by  these  arteries  of  commerce 
never  ceases.  On  our  own  continent,  our 
neighbors  to  the  north  and  the  south  are 
active.  One  transcontinental  lino  crosses 
Caiiiida,  a  second  is  advancing  rapidly,  and 
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P.  railway  to  Hudson's  Bay  promises  com- 
pletion within  a  few  years.  The  Mexican 
Republic  baa  seen  the  construction  of 
nearly  10,000  miles  of  railway  within  the 
last  few  years,  and  llic 
country  is  traversed  in 
every  direction  by  lines 
which  are  extending 
rapidly. 

Surveys  have  been 
eompleled  for  an  inter- 
continental railway,  to 
connect  North  and 
South  America  by  way 
of  the  Isthmus  of  Pan- 
ama. In  South  AmfT- 
ica  the  Andes  Ttanee 
has  been  a  difficult  oh- 
!?tacle  for  transconti- 
Ticntal  lines  to  over- 
come, but  already  the 
mountains    have    been 
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penetrated  irom  the  Pacific  coast  by  sev- 
eral lines,  and  a  railway  from  ocean  to 
ocean  is  a  thing  of  the  near  future.  The 
heart  of  the  continent  is  penetrated  by  nu- 
merous lines  in  Argentine  and  Brazil,  lines 
which  afford  an  outlet  for  the  immense  pro- 
duction of  the  interior,  and  novel  joumeya 
for  the  inquiring  traveler. 


ccpt  for  its  course  across  Northern  Man- 
churia, in  order  to  obtain  a  shorter  route 
to  the  sea,  the  entire  line  is  within  the 
dominions  of  Russia,  and  Manchuria  itself 
is  BO  entirely  dominated  by  Busaiaji  author- 
ity as  to  be  virtually  at  the  disposal  of  the 
railway. 
On  the  Pacific  the  Siberian  Railway  and 


{SbowlDg 

In  Asia  the  whole  political  and  military 
situation  has  boon  affected  by  the  construc- 
tion of  the  Trans-Siberian  railway,  built 
by  the  Kusaian  Government,  Extending 
all  the  way  from  the  European  provinces  of 
the  empire  as  it  does,  across  the  whole  of 
Asia,  to  a  terminus  on  the  Pacific  Ocean, 
it  provides  a  speedy  route  by  which  armies 
may  be  shifted  to  any  scene  of  threatened 
difficulty  at  the  will  of  the  Emperor.    Ex- 
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d  ilguaU  are   cootrolled.) 

lliiM  connecting  line,  the  Chinese  Eastern 
Railway,  have  one  terminus  at  Vladivostok 
and  another  at  Port  Arthur.  The  former 
is  a  Russian  city,  with  an  impregnable  hai^ 
bor  on  the  coast  north  of  Korea.  Port 
Arthur  was  acquired  by  negotiations  with 
the  Chinese,  and  situated  as  it  is  at  tlie 
gateway  by  which  Peking  must  be  ap- 
proached, it  becomes  n  sentinel  port  whence 
the  Russians  can  watch  their  own  iulez- 
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flBts,  The  entire  length  of  this  wonderful 
raihvay  from  the  Ural  Mountains  to  the 
Pacific,  13  nearly  double  that  of  an  Amer- 
ican transcontinental  railway,  or  more 
than  0,000  miles,  and  it  was  constructed 
at  a  total  cost,  including  all  incidental  ex- 
penses, of  nearly  $250,000,000.  From  a 
European  port  on  the  Atlantic,  Havre  for 
instance,  it  is,  therefore,  pOBaible  to  go  by 
continuous  connecting  lines  of  railway  a 
distance  of  nearly  10,- 
000  miles  right  across 
two  continents,  or  al- 
most half  way  around 
the  world.  The  Siberian 
line  was  not  begun  un- 
til 1891,  and  the  com- 
pletion of  it  in  eleven 
years  across  the  steppes 
of  Siberia,  the  great 
rivers  which  flow 
through  Asia  into  the 
Arctic  Ocean,  the  moun- 
tain ranges  and  the  wil- 
derness, is  the  most 
noteworthj'  achievement 
in  the  history  of  rail- 
way construction. 

Transcontinental  trains  on  the  Siberian 
Railway  are  equipped  as  our  own  railways 
are  in  America,  with  sleeping  cars  and  din- 
ing cars  of  Russian  patterns.  In  addition 
they  have  bathrooms,  a  gymnasium  and  a 
church  car,  which  travels  with  the  train 
at  times,  where  priests  hold  services  for 
the  benefit  of  the  faithful  while  they  are 
speeding  through  the  heart  of  Asia. 

Russia  has  yet  another  railway,  extend- 
ing eastward  into  Asia  from  the  Caspian 
Sea,  about  1,000  miles  south  of  the  Sibe- 
rian railway  and  roughly  parallel  with  it. 
It  has  been  completed  for  a  distance  of 


about  1,500  miles,  and  thua  reaches  nearly 
to  the  western  boundary  of  the  Chinese 
Empire.  At  its  terminus,  this  line  is  less 
than  .MO  miles  from  the  northern  terminus 
of  the  British  railways  in  India,  and  if  this 
gap  could  be  traversed  there  would  be  con- 
tinuous rail  communication  between  West- 
ern Europe  and  Calcutta.  The  great  moun- 
tain range  called  the  Pamirs  intervenes 
here,  however,  and  the  connection  will  have 
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to  be  made  some  day  by  en  easier  route, 
but  little  longer,  across  Afghanistan.  It 
is  the  purpose  of  Russia  to  connect  this 
railway  with  the  Siberian  line  by  a  north- 
enstem  extension,  and  perhaps,  some  day 
also,  to  build  directly  across  the  Chinese 
Empire  to  the  Pacific  Ocean  at  Shanghai. 
Africa  is  not  falling  behind  in  the  mat- 
ter of  railway  construction.  Already  the 
line  of  the  Cape  to  Cairo  Railway  is  sufB- 
ciently  advanced  to  make  a  striking  im- 
pression when  one  studies  the  map.  From 
Cape  Town  northward  it  has  been  com- 
pleted nearly  to  the  Zambezi  River,  and 
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from  Cairo  it  extends  up  the  Nile  to  Khar- 
tum, whence  construction  ia  steadily  ad- 
vancing. The  gap  is  still  a  long  one,  hut 
the  survcja  are  made,  capitalists  are  inter- 
ested, and  it  promises  fo  be  not  many  years 
before  the  traveler  can  find  a  throngh  train 
of  palace  cars  hy  wliicli  he  may  travel  the 
length  of  the  Dark  Continent  from  the 
Ca]jc  of  Good  Hope  to  the  ilcditerranean. 
Thisi  is  a  distinctly  English  enterprise,  and 
(-.Kcejit  for  the  comparatively  short  crossing 
<if  Germitn  East  Africa,  the  line  traverses 
IJrilish  terrilory  all  llie  way  until  it 
reaches  llic  jiractically  British  province  of 
Egypt.  Tn  Western  Africa,  the  Trench 
never  halt  in  their  exjiloralions  of  the 
Sudan,  info  which  they  an-  steadily  push- 


ing their  railways  Bouthwanl  from  Algeria. 
Before  manj-  years  Timbuctoo  will  be  a 
way  station  between  Algiers  and  Dabomey, 
and  we  may  visit  the  oasea  of  Sahara  in 
palace  cars. 

Australia,  with  its  immense  expanse  of 
interior  desert,  is  not  yet  traversed  or  en- 
circled by  a  railway  line.  The  capitals  of 
the  more  i)opulous  stale's  of  the  new  Com- 
monwealth, from  Adelaide  to  Brisbane^  are 
connected  by  rail,  and  many  short  lines  ex- 
tend from  ports  around  the  coast  toward 
llie  interior  of  llie  continent  From  Ade- 
laide a  telegraph  line  extends  northwanl 
across  the  continent  to  Port  Darwin,  where 
it  connects  with  the  submarine  cables  to 
Asia  and  Europe.    .\  railway  line  has  been 
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built  from  Adelaide  northward  as  far  as 
.Oodnadatta,  800  miles  iuto  the  desert,  bitt 
a  train  service  operated  once  every  three 
weeks  each  way  has  not  been  sufficiently 
profitable  to  encourage  the  extension  of  the 
line.  From  this  desert  to  Brisbane  in  the 
far  northeast,  tliere  is  consequently  continu- 
ous rail  connection  for  some  3,000  miles. 
What  the  future  may  bring  to  this  great 
undeveloped  land  of  possibilities  hardly 
realized  can  not  be  predicted,  but  it  is  cer- 
tain that  Australian  energj-  will  not  fail  to 
multiply  railway  lines  as  fast  as  industry 
would  be  profited  thereby.  The  three  north- 
ern continents  are  crossed  by  railway  linea. 
The  three  of  the  south  are  yet  to  be  trav- 
ersed. 
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GREAT  RAILWAY  CONSOLIDATIONS 


ACROSS  THB  CONTTNBNT. 


One  of  the  most  noteworthy  conditions 
of  the  present  day  is  the  tendency  toward 
enormous  consolidations  of  American  rail- 
way lines  in  the  control  of  a  few  individ- 
uals. Within  the  limits  of  the  Fnited 
States  we  have  approximately  200,000 
miles  of  railroads,  and  practically  half  that 
stupendous  property  is  in  the  possession  of 
five  little  groups  of  men,  who  direct  it  from 
their  offices  in  New  York, 

It  has  taken  less  than  seventy-five  years 
for  the  railway  systems  of  the  United 
States  to  grow  from  that  first  inadequate 
little  wooden  track  with  its  lonesome  loco- 
motive of  1829  to  this  mileage  wliich  is 
sufficient  to  make  a  single  track  extending 
eight  times  around  the  world.  The  in- 
crease of  railway  mileage  in  the  United 
States  at  this  time  is  nearly  twelve  miles 
a  day.  For  every  five  miles  of  railway  in 
the  country  there  are  twenty-five  men  at 
work,  one  locomotive,  and  eight  cars.  The 
]mmber  of  railway  employees  increases  at 
the  rate  of  240  new  men  every  day.  These 
American  railways  carry  more  freight  than 
all  the  ships  of  all  the  oceans  of  the  world, 
added  to  one-half  the  traffic  of  the  Euro- 


pean railways.  One-fifteenth  of  all  the 
labor  in  the  United  States  derives  its  sup- 
port directly  or  indirectly  out  of  the  rail- 
way industries.  When  we  add  to  these  facta 
the  rccoliection  that  the  success  of  almost 
every  great  American  industry  depends 
upon  the  railways  in  some  way  or  other, 
whether  it  be  manufacturing,  commerce,  or 
farming,  it  becomes  apparent  what  vast 
importance  railway  problems  have  to  all  of 
MS  and  to  the  prosperity  of  the  country  at 
large. 

There  is  nothing  new  about  the  tendency 
toward  consolidation  of  railway  lines,  ex- 
cept the  rapidity  and  the  magnitude  of  the 
recent  achievements  in  that  line.  From 
the  day  when  railwaj'S  first  began  to  be 
constructed  smaller  lines  have  been  com- 
bined to  establish  greater  ones,  with  the 
invariable  result  of  improved  service,  and, 
at  the  same  time,  opposition  to  the  combi- 
nation. Half  a  century  ago  passengers  had 
to  change  eight  times  between  Albany  and 
New  York,  and  as  many  more  between  Al- 
bany and  Buffalo,  even  though  there  were 
railways  connecting  through  the  entire  dis- 
tances. And  yet  the  consolidation  of  these 
little  lines,  which  now  seem  almost  ridieu- 
Inns  lo  us,  met  with  distinct  opposition, 
both  popular  and  legislative,  when  tlic  first 
moves  were  made,  just  as  is  the  case  now 
in  regard  to  the  greater  consolidations  of 
today. 

It  seems  fair  to  say  that  there  is  no  es- 
sential evil  in  consolidation  of  railway 
systems  as  a  principle.  Such  consolida- 
tions manifestly  make  for  economy  of  ad- 
ministration and  for  convenience  and 
harmony  of  service  in  the  connecting  lines 
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TLoae  things  auJ  tlic  rtHliicwI  raicis  which 
sliould  naturally  follow  are  all  to  llie  public 
bcnt'fif.  As  a  matliT  i>£  fad,  exwpl  for 
short  periods  ami  in  siKx-ifio  instances,  there 
has  never  beuii  but  little  real  conipotitioii 
Iw-twcen  railway  systems.  Tlioy  might  coin- 
[K'te  in  qnality  of  service,  but  chiiuiestino 
pools  have  usually  pruk-i'lt-ii  them  from  the 
(-list  of  a  fight  among  themselves. 

The  real  que^ilion,  therefore,  that  cornea 
fnini  Americans  in  etmnectinn  wirh  the  rail- 
way consolidation  is  whether  the  benefits  of 
nuch  union  arc  enjoyed  by  the  public,  or 
arc  to  1k'  retained  entirely  as  the 
of  increasing  wealth 
nrid  i)0\ver  in  the  hands 
of  the  controlling  syn- 
dii-alis.      Tn    the  latter 


were  preparing  for  the  inevitable  result  of 
piiblie  Kwnership.  In  the  former  case  the 
public-  may  rest  as  contented  with  the  pres- 
ent rtdatioiis  as  it  has  been  in  the  past. 

Five  great  sj'udicatc  interests,  dominated 
in  each  case  by  one  or  two  conspicuouB 
men,  control  the  five  most  important  groups 
of  railways  in  the  United  States.  In  addi- 
tion to  these,  there  are  certain  important 
independent  lines,  still  outside  of  syndicate 
control,  which  are  continually  the  subject 
of  jipeculative  rumor  as  to  how  or  when  they 
shall  1m'  al>sorbed. 

The  most  eoiispiouuus  of  these  gronpS) 
headed  by  the  men  who 
arc  today  the  most  con- 
spicuous, is  the  Mo^an- 
ITill  system,  headed  I^ 
J.  Pierpont  "i&orfgaL, 
the  New  York  banker, 


PICTORIAL    HISTORY    OP    CAR    UUILDINO. 


The    industrial  Age 


anJ  .Tames  J.  Hill  of  St,  Paul,  tho 
northwestern  railway  magiiale.  The  mile- 
age which  this  comhiualicm  controls  meas- 
ures a  total  of  37,500  miles,  including 
two  transcontiuental  lines  from  St.  Paul  to 
the  Pacific  coast,  by  the  famous  "merger" 
that  brought  on  the  attack  made  by  the  gov- 
crnora  of  the  northwestern  states  and  by  the 
president  of  tlif  riiiled  Stutes  in  tl]f^  fedeni] 
courts  to  dctrriiiiiii.'    tin.-   valiililv    nf     -iii.ii 


2U,i)(KI  milfs,  including  all  of  the  New 
York  (.'eutriil  lines,  ihe  Lake  Shore  and 
Hiehigan  Southern,  (he  Michigan  Central, 
the  Chicago  and  Northwestern,  and  the  Big 
Tour,  with  a  host  of  tributaries,  thus  in- 
cluding three  distinct  lines  between  New 
York  and  Chicago. 

The  Pennsylvania  system,  with  mileage 
approaching  15,000,  now  includes  the  Bal- 
timore aud  Ohio,  in  addition  to  all  of  the 
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union.  The  roads  iuL'ludtd  in  this  system 
are  the  Northern  Pacific,  the  Great  North- 
ern, the  Chicago,  Enrlington  and  Quincy, 
the  Erie,  the  Lehigh  Valley,  the  Pliiladel- 
phia  and  Reading,  the  Hocking  Valley,  the 
Southern  Railway,  and  the  Mobile  and 
Ohio. 

None  of  the  other  groups  approaches  this 
one  in  mileage,  although  in  importance, 
wealth  and  profits  they  may  not  fall  behind. 
The  Vanderbilt  system  has  a  total  of  some 
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lines  fijpttierly  identified  with  tlic  Peunayl- 
vaniu,  including  the  Fort  Wayne,  the  Van- 
dalia,  and  the  Panhandle. 

The  Gould-Rockefeiler  system,  in  whicli 
the  Sage  interests  are  also  involved,  in- 
cludes the  Missouri  Pacific,  the  Wabash. 
the  Iron  Mountain,  the  Texas  and  Pacific, 
the  MiBsonri,  Kansas  and  Texas,  and  tho 
Denver  and  Rio  Grande,  with  a  total  mile- 
age of  nearly  17,000. 

The  Ilarriman-Kuhn-Loeb  sjatem,  with 
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a  mileage  of  22,000,  includes  the  Union 
Pacific,  the  Southern  Pacific,  the  Oregon 
Short  Line,  the  Chicago  and  Alton,  the  Illi- 
nois Central,  and  the  Kansas  City  South- 
ern. In  addition  to  these  syndicate  systems 
of  railways  there  still  remain,  as  has  been 
said,  a  number  of  independent  systems  with 
a  total  mileage  of  some  37,000,  of  which 
the  Santa  Fe,  the  Rock  Island  and  the 
Chicago,  Milwaukee  and  St.  Paul  are  the 
most  important.  It  is  more  than  possible 
that  several  of  these,  particularly  those  of 
the  southeastern  states,  will  find  a  final 
refuge  in  the  Morgan-IIill  system  or  in 
some  other  syndicate  organized  for  the  pur- 
pose. 

Says  a  recent  student  of  this  picturesque 
situation:  "A  strip  of  land  hundreds  of 
miles  \vi<lc,  beginning  at  the  Washington 
ports  in  the  northwest  and  sweeping  east 
to  the  lakes,  is  practically  an  indnstrial  fief 
of  !A[r.  Hill  and  ilr.  Morgan.  In  Mr.  Ilar- 
riman's  hands,  in  some  measnre,  is  tlie  pros- 
perity of  (California  and  the  southwosteni 
states,  as  well  as  of  a  broad  strip  up  the 
Mississippi  Valley,  a  fertile  band  through 
the  prairie  states,  and  all  the  habitable  land 
roacliing  west  from  the  Rockies  to  \\w  coast. 
The  central  Atlantic  states  live  to  the 
rbytlnn  of  the  Xew  York  Central  and  the 
Pennsylvania  Railroad.    It  is  true  that  one 


can  go  from  Boston  to  San  Francisco^  from 
the  Gulf  to  St.  Paul,  and  travel  not  a  mile 
on  the  roads  of  the  railroad  giants,  but 
only  through  a  very  narrow  path  and  for  the 
most  part  within  view  of  competing  syndi- 
cate lines  on  either  side.  When  it  is  re- 
membered, furthermore,  that  Morgan  men 
are  directors  in  Vanderbilt  roads,  Hill  men 
in  Pennsylvania  roads,  Gould  men  in  Har- 
riman  roads,  and  that  every  other  possible 
interweaving  of  common  control  exists 
throughout  the  great  groups,  the  lines  of 
demarkation  melt  away." 

And  yet,  within  twenty  years,  the  aver- 
age rate  of  freight  has  decreased  from  a 
cent  and  a  quarter  a  ton  for  each  mile  to  a 
little  over  seven  mills,  and  the  tonnage  has 
quadrupled.  The  passenger  rate  has  like- 
wise gone  down,  and  passenger  traffic  is 
growing  15,000,000  a  year.  With  all  these 
picturesque  conditions  in  effect  the  situa- 
tion becomes  a  puzzling  one,  and  it  will  be 
of  the  highest  interest  to  watch  the  course 
of  events  for  the  next  few  years.  Whether 
or  not  we  iire  to  return  to  a  svstom  of  indi- 
vidinil  conjpetitive  roads,  w-hether  railways 
will  be  a  private  monopoly  or  a  government 
monopoly,  can  only  be  know^n  after  the 
])erio(l  of  adjustment  has  passed  and  the 
public  lias  taken  its  own  hand  in  the  settle- 
ment of  the  proposition. 
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Any  enterprise  which  promotes  economy 
in  the  shipping  and  transfer  of  freight  car- 
ried by  the  railway  systems  of  the  United 
States  is  necessarily  of  interest  to  every- 
one. In  the  end  such  economy  results  in 
the  reduction  of  cost  of  all  commodities  and 
the  consequent  profit  to  every  consumer. 
One  of  the  most  interesting  plans  to  facil- 
itate the  prompt  exchange  of  traffic  has 
been  devised  in  the  interest  of  the  railways 
entering  Chicago.  It  is  a  great  distribut- 
ing yard  where  all  the  freight  cars  of  all 
the  roads  can  be  classified  for  their  out- 
going journeys,  and  it  thus  serves  the 
same  purpose  in  the  world  of  traffic  that 
the  clearing-house  does  in  the  world  of 
finance.  The  volume  of  traffic  entering  and 
leaving  Chicago  by  rail  is  stupendous.  Ten 
thousand  cars  of  freight  are  handled  in 
(Chicago  every  day,  and  of  this  number 
sixty  per  cent  are  loaded  with  through 
freight  or  have  entered  the  city  on  one  rail- 
road and  must  be  transferred  to  another. 
Under  the  superseded  system  most  of  these 
6,000  cars  had  to  be  hauled  over  fif- 
teen miles  of  track  in  order  to  prop- 
erly distribute  them,  and  this  in  most  in- 
stances caused  a  delay  of  a  whole  day  in 
making  the  transfer.  The  usual  system 
of  breaking  up  trains  and  sorting  cars  is  at 
best  slow  and  unsatisfactory,  and  it  often 
happens  that  a  through  car  reaching  the 
yards  shortly  after  the  company's  transfer 
train  has  left  is  held  several  hours  before  it 
can  be  started  out  for  the  other  road. 

There  are  twenty  trunk  lines  entering 
(^hicago,  and  the  vastness  of  any  system  of 
switching  and  classifying  cars  that  could 
handle  the  business    of  all  of    them    can 


easily  be  appreciated.  For  years  it  has 
been  done  by  the  various  belt  lines  that 
were  compelled  to  operate  a  total  of  twenty- 
seven  different  yards,  which  are  from  a 
tenth  of  a  mile  to  sixteen  miles  apart. 

In  order  to  obviate  all  of  this  duplicated 
labor  and  expense,  a  new  system  was  per- 
fected whereby  the  difficulties  of  the  former 
plan  have  been  overcome  by  centralizing 
the  work  in  one  immense  clearing-yard. 
Under  this  arrangement  it  is  claimed  8,000 
cars  can  be  switched  and  handled  in  a  sin- 
gle day,  and  this  is  an  important  achieve 
ment  to  the  managers  of  the  railway  com- 
panies, who  had  long  realized  the  waste- 
fulness of  the  ancient  system.  All  of  the 
railway  lines  entering  Chicago  united  in 
A  mutual  organization  for  the  purpose  of 
establishing  and  operating  these  great 
yards,  so  that  it  was  assured  that  they 
would  make  immediate  use  of  the  system  as 
soon  as  it  w^as  completed. 

The  new  clearing-yard  is  located  west  of 
Cliieago,  a  few  miles  beyond  the  city  limits, 
"nd  is  connected  with  three  of  the  belt  lines 
which  encircle  the  city  and  communicate 
with  all  of  the  railways  interested.  The 
original  plans  for  the  undertaking  were 
formed  some  years  ago  by  President  A.  B. 
Stickney  of  the  Chicago  Great  Western 
Railway,  and  a  beginning  was  made  at  that 
time.  From  him  the  tract  took  its  name 
of  Stickney,  but  the  work  was  interrupted 
before  a  great  deal  had  been  accomplished, 
and  in  the  newer  reorganization  an  entirely 
different  plan  was  put  into  effect.  The 
tract  available  for  these  great  clearing 
yards  is  about  two  by  five  miles,  but  at  the 
beginning  not  near  all  of  this  area  was 
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be  thus  utilized.  The  first 
yard  is  fi70  feot  in  width 
and  i:j,000  feet  in  length, 
its  jjreater  measurements 
I)eiiig  east  and  west. 
There  is  room  for  this 
yard  to  be  d«plie!il<'<l  as 
many  times  as  may  ])r')ve 
necessary  with  ttie  yniwth 
of  traffic  in  Chicago. 

Extending  along  the 
wliole  length  of  the  north 
andsoiith  bouiidaries  there 
are  three  thoroughfare 
tracks,  with  double  traek 
"V"  connections  at  eac-h 
end  to  the  belt  lino:-.  Bi- 
sci-tiii^'  thi-  yard,  on  an 
east  and  wc^it  line,  is  a  <'i-ii- 
tral  througli  track  kmr.vn 
as  "track  No.  25.'^  There 
are  two  sets  of  classifiea- 
tinri  tracks,  known  as  the 
"dassification  yard^.''  The 
ti'acka  in  these  yards  are 
2,400  feet  long  and  tlioy ; 
extend  the  fnl!  widrli  he-: 
twirii  tho  thon,nj:l,fHrr 
tracks.  Midway  iB-iwifn 
the  two  classification  yards 
is  an  artificially  cDn- 
*lriu-ted  "gravity  inonnd," 
and  .)u  rfloh  side  of  it  and 
I>arflllpl  to  it  on  the  li'vel 
plain  are  sets  of  receiving 
tracks  which  an>  from 
1,«00  to  3,200  feef  in 
length.  The  gravity 
nmnnd  has  an  eleralion  at 
its  snmmit  of  21  i  feet 
nl"ive  tlip  general  level  of 
the  vard.    For  a  short  dis- 
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tance  each  side  of  the  summit  there  is  a 
grade  of  1^  per  cent  and  then  for  a  distance 
of  1,800  feet  a  grade  of  0.9  per  cent,  and  a 
grade  of  0.5  per  cent  for  a  distance  of  300 
feet  further,  the  foot  of  the  gravity  mound 
tracks  being  several  hundred  feet  beyond 
the  apex  of  the  classification  yards. 

Running  diagonally  across  the  classifica- 
tion yards  there  are  double  "ladder  tracks," 
and  east  and  west  of  the  classification 
tracks  there  are  parallel  overflow  tracks, 
which  extend  parallel  with  the  classification 
ladders  at  the  outer  end  of  the  classification 
yards.  Parallel  with  the  double  ladder  at 
the  inner  ends  of  the  classification  tracks 
are  two  tracks,  the  one  next  to  the  ladder , 
being  a  "poling"  and  the  outer  one  a  ^*drill- 
ing"  track.  The  double  ladders,  which  con- 
nect by  switches  with  each  track  in  the 
classification  yard,  converge  at  a  three- 
throw  switch  into  the  central  track,  Xo.  25, 
already  mentioned,  which  extends  through 
the  center  of  the  whole  yard.  Consequent- 
ly there  extend  over  the  summit  of  the  grav- 
ity mound  five  parallel  tracks  with  leader 
tracks  and  crossovers. 

The  object  of  the  gravity  mound  is  to 
allow  the  transfer  of  the  various  cars  to  the 
various  classification  tracks  to  lx»  accom- 
plished by  gravity  and  save  a  great  amount 
of  engine  mileage,  which  would  necessarily 
be  if  the  cars  had  to  be  pushed  on  to  the 
various  "tracks  by  switching  engines.  The 
method  of  operation  is  as  follows:  A  train 
coming  in  at  either  end  of  the  yard  is  run 
into  one  of  the  receiving  tracks,  whore  the 
engine  is  uncoui)led  and  takes  back  a  made- 
up  tra.in  from  one  of  tlie  classification 
tracks.  One  of  the  clearing-yard  switching 
engines  then  couples  on  to  the  train,  backs 
up  and  pushes  it  over  one  of  the  drilling 
tracks,  which  we  have  mentioned  above  as 


lying  alongside    the   classification   ladder. 

As  the  train  is  pushed  up  the  summit  the 
couplers  are  disconnected  at  the  proper 
places  in  the  train,  and  as  the  cars  go  over 
on  to  the  down  grade  on  the  other  side  of 
the  summit  they  separate  from  the  train 
and  run  down  on  the  central  track.  No.  25, 
to  the  three-throw  switch  at  the  apex  of  th(j 
classification  ladder.  Here  they  are 
switched  to  either  side  of  the  double  ladder* 
and  finallv  into  the  desired  track  of  the 
classification  vard. 

The  great  yards  thus  described  were  fin- 
ished and  ready  for  operation  in  the  fall 
of  1902,  and  after  that  time  all  freight 
traffic  entering  and  leaving  Chicago  passed 
through  them  for  classification.  In  addi- 
tion to  the  form  of  the  enterprise  as  out- 
lined, it  is  expected  that  a  series  of  great 
warehouses  will  be  built  and  placed  at  the 
disposal  of  the  wholesale  houses  of  Chica- 
go, so  that  they  may  receive  their  shipments 
here  at  the  deariniif-vards  and  distribute 
them  again  to  their  customers  without 
bringing  tlu*m  into  the  city  pr<>i)er.  It  is 
manifest  that  the  establishment  of  sncli  a 
system  of  warehouses  will  go  far  to  relieve 
the  streets  of  the  citv  of  the  immense  traf- 
fic  that  now  congests  them,  and  that  every 
citizen  will  find  himself  profited  thereby, 
and  by  the  additional  comfort  and  quiet,  of 
the  streets.  Furthermore,  it  is  contem- 
plated by  the  railway  companies  whicli 
have  established  this  yard  that  the  excep- 
tional shipping  facilities  thus  created  will 
induce  the  location  of  large  numbers  of  fac- 
tories. From  such  a  beginning,  therefore, 
it  is  natural  to  expect  the  growth  of  a  great 
industrial  and  manufacturing  communitv 
that  will  be  one  of  the  more  conspicuous 
features  of  the  commercial  development  of 
the  great  city. 


FHE  AMERICAN  INDUSTRIAL  INVASION  OF  EUROPE 


The  American  industrial  invasion  of  for- 
eign lands  has  reached  such  proportions  as 
to  disconcert  and  even  alarm  many  thought- 
ful men  abroad,  who  see  their  countries 
being  exploited  for  American  profit  and 
their  opportunities  utilized  by  American 
energy.  American  industrial  pioneers  are 
entering  the  activities  of  Europe,  Asia  and 
Africa,  in  competition  with  the  English, 
French,  Germans  and  Belgians,  who  have 
believed  themselves  to  be  safe  in  their 
monopoly  of  their  respective  fields  of  en- 
deavor. 

Even  in  London,  an  English  builder, 
jnanufacturer,  engineer  or  promoter  finds 
his  American  rivals  at  every  turn.  Great 
American  manufactories  are  establishing 
branches  in  England,  and  in  some  instances 
actually  buying  out  their  former  English 
competitors.  In  1901,  the  British  match- 
manufactories  were  absorbed  by  the  Amer- 
ican match  trust,  a  fact  which  greatly  dis- 
turbed English  students  of  commercial  and 
industrial  conditions. 

A  striking  achievement  was  made  a 
year  later  by  an  American  builder,  who 
practically  completed  in  ten  months  a 
huge  work  that  the  most  enterprising  of 
British  contractors  declared  could  not  be 
done  in  less  than  five  vears.  He  shook 
the  traditions  of  British  bricklayers,  car- 
penters,  builders  and  theorists  to  their 
foundations.  The  London  Times  devoted 
one  of  its  ponderous  editorial  columns  to 
a  lesson  to  the  British  workmen,  based  on 
this  American  contractor's  success,  and 
other  papers  all  over  the  British  Isles  took 
up  the  refrain. 
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The  British  Westinghouse  Company, 
which  was  to  supply  the  electric  fittings  for 
most  of  the  underground  railways  that 
American  capitalists  were  building  in  Lon- 
don, found  it  necessary  to  erect  one  of  the 
greatest  electrical  plants  in  the  world  at 
Manchester.  Being  to  all  intents  and  pur- 
poses a  British  company,  they  were  natu- 
rally very  anxious  to  give  the  British  con- 
tractors the  job  of  building  it.  A  Man- 
chester company  got  the  contract  for 
foundations,  and  a  London  company  for 
the  steel  work,  both  these  contracts  being 
allotted  in  May,  1900.  Xeither  of  the  con- 
cerns could  "see  their  way"  to  saying  when 
the  work  was  likely  to  be  done.  The 
foundation  people  thought  the  matter  over 
and  finally  began  the  work  in  July.  In 
November  the  foundation  of  one  of  the 
largest  buildings  was  in  such  condition  that 
the  steel  work  could  be  begun,  and  then  the 
London  contractors  arrived  on  the  scene 
and  the  work  proceeded  in  an  eminently 
dignified  way. 

Meanwhile  the  capitalists  were  making 
things  hum,  extending  their  systems  right 
and  left,  ])ushing  through  plans  for  the 
electrification  of  old-fashioned  steam  lines 
with  such  rapidity  that  it  made  the  old- 
fashioned  stockholders  dizzy  to  think  about, 
and  pouring  huge  hurry-up  orders  on  the 
Westinghouse  Company. 

At  the  gait  things  were  going  the  new 
plant  would  not  be  ready  in  time  to  fill 
the  orders,  and  the  great  enterprise  would 
be  delayed,  at  a  cost  that  might  be  disas- 
trous. George  Westinghouse  promptly 
took  a  hand  in  it,  and  told  the  contractors 
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that  the  whole  group  of  buildings  must  be 
ready  in  two  and  a  half  years.  The  con- 
tractors threw  up  their  hands  in  holy  hor- 
ror. It  couldn't  be  done  in  less  than  five. 
No  man  on  earth  could  do  it  in  less  than 

five. 

The  situation  was  serious,  for  it  was  be- 
ginning to  look  as  if  even  two  and  one-half 
years  was  going  to  be  too  long  to  wait. 
Then  somebody  called  to  mind  the  doings 
of  an  American  contractor  named  Stewart, 
head  of  the  firm  of  J.  C.  &  A.  M.  Stewart, 
of  St.  Louis,  Pittsburg  and  New  Orleans, 
who  had  taken  in  hand  the  principal  build- 
ing of  the  Pittsburg  Exposition  when  it 
had  burned  down  three  months  before  the 
day  the  show  was  to  open.  Stewart  had  it 
up  again  and  finished  ahead  of  time.  His 
rush  work  on  some  grain  elevators  was  so 
striking  that  a  novel  had  been  based  upon 
it.  He  had  restored  the  Galveston  system 
of  docks  and  storehouses  in  forty-five  days 
from  the  time  they  were  destroyed. 

The  Westinghouse  people  told  Stewart 
they  wanted  him  to  take  the  Manchester 
job,  and  finish  it  in  fifteen  months.  The 
agreement  was  signed  in  Pittsburg,  and 
the  contractor  took  the  first  steamer  for 
Liverpool.  He  had  never  been  in  England 
before,  and  did  not  know  what  was  wait- 
ing for  him.  He  landed  on  January  24. 
One  week  later  his  best  two  men  got  four 
hours'  notice  to  start  for  England.  One 
of  thoin  was  in  New  Orleans  and  the  other 
in  Toledo,  O.,  but  they  both  caught  the 
Teutonic  two  days  after.  Before  they 
could  reach  England,  however,  Stewart  was 
hustling  home  aboard  the  Oceanic.  The 
two  men  stoj)ped  at  Queenstown,  hired  a 
tender  and  went  out  to  meet  the  Oceanic, 
and  liad  a  biuuUe  of  minute  instructions  as 
big  as  a  log  of  wood  tossea  to  them.     The 


next  day  they  wTre  at  the  Manchester 
works,  and  things  had  begun  to  happen. 

Three  weeks  later,  Stewart,  who  had 
been  collecting  some  of  his  good  men,  and 
buying  American  appliances  for  handling 
work,  was  back  in  Manchester.  He  brought 
ten  young  Americans,  whom  he  had  trainee^ 
himself,  and  with  them  he  sailed  into  tht 
biggest  fight  of  his  life.  For  the  next  few 
weeks  he  and  his  little  band  got  about  four 
hours'  sleep  per  night.  They  "rushed" 
things  all  day  and  spent  half  the  night  in 
discussing  how  they  were  to  be  rushed  the 
next  day.  Stewart  slept  in  a  little  hotel 
within  a  hundred  yards  of  the  work.  His 
two  men  slept  on  the  plans  in  the  office. 
They  were  working  every  morning  at  six. 

When  the  American  took  charge  of 
affairs  at  Manchester  there  were  236  men 
on  the  job.  In  four  weeks  there  were 
2.500.  Stewart  had  an  advertisement  in 
each  of  the  largest  provincial  papers,  say- 
ing that  carpenters  and  bricklayers  wx^re 
wanted,  and  tliev  came  in  from  all  over  the 
country.  As  soon  as  a  man  came  in  he  was 
set  to  work.  He  got  a  fair  trial,  and  if 
he  was  no  good  he  was  discharged.  Every 
morning  Stewart  and  two  of  his  men  made 
a  complete  t-our  of  the  work,  and  all  three 
took  note  of  how  things  were  progressing. 
Every  gang  of  men  that  didn't  get  ahead 
fast  enough  had  an  American  foreman 
placed  behind  him.  Every  day's  work  was 
carefully  measured  and  compared  with  the 
record  of  the  dav  before.  If  there  was  no 
improvement  the  contractor  found  out  why. 

Before  going  any  further,  it  may  be  well 
10  give  a  few  rather  striking  figures  that 
tell  better  than  any  technical  description 
could,  what  sort  of  a  job  the  American  con- 
tractor had  tackled.  The  plant  as  it  was 
completed    is    the    biggest    in    the    world 


Iliouse,  steel -foundry,  iron-found  ry,  brass- 
fouiidry,  pattern-shop,  and  dipping  and 
drying-shop.  The  cost  of  the  buildings  was 
about  $7,500,000.  Twelve  million  feet  of 
lumber  wpre  used,  and  5,000,000  bricks, 
750.000  feet  of  glass,  and  40,000  square 
yards  of  paving,  or  enough  to  pave  a  street 
ihivc  miles  long.  About  4,500  men  were 
emplrtyed. 

I  Putting  up  this  building  was  a  fight  from 
the  start.  No  sooner  was  one  obstacle  over- 
come than  another  popped  up.  In  the  first 
place,  the  sub-contractors  would  uot  put  on 
enough  men.  They  had  ten  men  on  the 
rjob  where  a  hundred  have  been  used  in 
America,  and  when  Stewart  insisted  on  the 


and  bought  it  for  them.  When  iJiey  said 
they  couldn't  get  some  little  job  finished,  he 
told  them  that  there  was  $100  extrs  in  it 
for  thera  If  they  did,  and  eomehow  the  joh 
was  done  on  time.  When  bulldozing 
worked  best  he  bulldozed  and  held  their 
"penalties"  over  their  heads;  when  they 
seemed  like  to  slaud  out  he  cajoled, 

The  railway  terminus  was  not  far  from 
his  works,  and  the  contractor  buill  a  line 
from  the  depot  to  the  grounds  and  ran  a 
seotion  of  it  into  every  building.  Two  hun- 
dred and  fifty  carloads  of  stuff  were  coming 
in  every  day,  and  Stewart's  little  engiao 
was  kept  breatliless,  shunting  it  where  it 
belonged,  but  the  supplies  were  not  eiiougli 
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to  keep  pace  with  the  work.  The  fault  was 
the  contractors'  again.  They  notified  the 
American  that  they  had  shipped  goods, 
whereas  the  men  he  sent  flying  to  look  them 
up  found  the  stuflF  piled  up  in  their  yards. 
He  insisted  on  his  adv-ices  being  sent  by 
telegraph,  and,  insisted,  too,  that  every 
shipper  supply  the  car  numbers  in  which 
the  stuff  was  sent,  a  demand  that  never 
before  had  been  made  in  England.  lie  had 
his  men  all  over  England  following  the  cars. 
They  called  on  railway  superintendents 
and  asked  why  cars  did  not  get  along  faster, 
and  kept  hammering  at  the  officials  until 
they  did  something. 

In  dealing  with  his  men  he  had  first  to 
fight  their  prejudice  against  him  because 
he  was  a  "damned  Yankee."  The  more  thev 
saw  of  him,  though,  the  better  they  liked 
him.  He  made  a  policy  of  keei)ing  every 
promise  he  made  them.  If  he  said  he  would 
pay  a  man  extra  for  a  job,  the  man  got  his 
pay.  If  he  threatened  to  ^*fire"  a  man  if 
he  didn't  do  better,  the  man  was  fired.  He 
paid  his  men  two  cents  an  hour  above  the 
union  wages.  He  allowed  them  "walking 
time" — half  an  hour  in  the  morning  to  get 
to  the  works.  He  kept  a  supply  of  hot 
water  to  be  served  out  to  them  for  their  tea. 
When  they  did  a  job  especially  well,  he? 
treated  them  all  to  free  beer.  The  union 
rules  of  England  did  not  allow  him  to  pay 
the  men  that  did  the  most  of  the  work  the 
best  wages,  but  he  got  ar(Uind  that  by  keep- 
ing only  the  best  men  and  discharging  the 
rest. 

And  he  made  them  work  as  thev  had 
never  <1  reamed  of  working  before,  and  as 
none  of  the  men  who  had  been  blamincr  the 
British  ]al)r»rer  for  the  decadence  of  British 
trade  had  ever  dreanuMl  thev  eoiild  work. 
One  reason  was  that  Stewart  is  a  practical 


man  himself.  He  studied  under  his  father, 
who  was  an  architect,  and  then  went  out 
and  worked  at  other  trades.  He  can  lay  & 
brick  and  can  cut  stone  and  do  carpenter- 
ing, as  the  men  have  discovered. 

The  way  in  which  he  shook  up  the  brick- 
laying i)art  of  the  job  is  a  fair  specimen  of 
the  things  he  did  to  the  men's  long  accus- 
tomed ways.  When  the  work  first  began, 
bricks  were  being  laid  as  they  are  laid 
everywhere  in  England,  at  a  rate  of  about 
400  a  day.  There  were  no  steam  "hoists" 
for  sending  the  brick  up  to  the  scaffolding, 
and  the  men  were  using  stiff  mortar.  Un- 
der the  new  regime  automatic  ''hoists"  were 
set  to  work  in  a  jiffy,  and  soft  mortar  was 
supplied  to  the  men. 

Stewart  explained  to  the  men  personally 
how,  by  using  the  American  mortar,  they 
could  lay  enongh  with  one  stretch  of  the 
trowel  for  six  or  a  dozen  bricks,  and  lay  the 
bricks  thems(»lves  by  a  light  pressure  of  the 
hand  an<l  a  light  tap  with  the  trowel,  in- 
stead of  by  repeated  hammering  to  force 
the  brick  into  the  stiff  mortar.  He  told 
them  to  their  horror  and  amazement  that 
bricklayers  in  America  laid  2,000  bricks  a 
day  and  thought  nothing  of  it.  He  had 
hardly  got  the  words  out  of  his  mouth,  how- 
ever, when  one  of  the  men  contradicted  him 
blnntly.  He  said  he  had  been  in  America 
and  he  knew  how  bricks  were  laid  there. 
Stewart,  looking,  as  usual,  as  if  he  had  just 
come  out  of  a  men's  furnishing  shop,  with 
glossy  derby,  natty  business  suit,  and  pat- 
ent leather  shoes,  was  standing  on  the 
ground  and  talking  to  the  men  on  the  scaf- 
folding above.  He  jumped  for  the  ladder 
leaning  against  the  bnilding,  and  in  four 
steps  was  standing  on  the  scaffolding  beside 
t!ie  man  who  had  contradicted  him.  He 
rolled  up  his  -sleeves,  and,  filling  a  trowel 
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iritb  mortar,  he  laid  four  complete  rows  of 
bricka  with  a  deftness  and  dispatch  that 
made  the  men's  eyes  stick  out  of  their 
heads.  Then  he  went  on,  but  left  an  over- 
seer behind  him  to  see  that  the  men  worked 
faster  and  faster.  Little  by  little  he  got 
them  along,  until,  finally,  they,  too,  could 
and  did  lay  2,000  a  day.  Yet  the  London 
County  Council,  the  governing  body  of  the 
metropolia,  reported  recently  that  the  aver- 
age of  bricklayers  on  municipal  works  was 
"over"  330  a  day. 

The  "boss"  got  just  as  striking  results 
with  the  other  men  as  with  lirichlayers. 
Whi 


aging  500  feet  of  limber  a  day,  and  they 

tinaiiy  averaged  1,000.  The  steel  workers 
were  doing  their  riveting  by  hand,  and  the 
union  tried  to  make  trouble;  Stewart  in- 
aisled  that  automatic  riveters  be  used.  In 
the  beginning  the  men  disposed  of  from 
ten  to  fifteen  tons  of  steel  a  day;  they 
learned  to  use  up  100  tons.  Their  first  rate 
fjf  riveting  was  fifty  rivets  a  day;  long  after 
it  was  from  200  to  300. 

The  work  as  originally  ordered  was  done 
in  ten  months  from  the  time  the  American 
"hustler"  took  hold,  but  the  company  made 
certain  changes  in  the  plans  and  e.-ctonded 
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adtlitionni  work  were  required.  Mr.  Stew- 
art had  an  cxiwriencc  which,  while  finan- 
cially protitahlu  aiul  a  valuable  lesson  to 
his  English  rivals,  was  trying  to  his  own 
powers  of  endurance.  Various  liberal 
offers  were  made  to  him  by  important  Lon- 
don institutions,  urging  him  to  stay  and 
coiifiiinc  similar  work  in  their  behalf,  but 
he  declared  that  it  was  too  big  an  under- 


taking for  one  man  to  revolutionize  a  whole 
eonntry,  "ilr.  Wostinyhwurte  niadu  it  a 
big  object  for  me  to  eomc  over  here,"  he 
haid,  "and  I  am  gi-iing  back  from  $30,000 
10  $40,000  better  off  than  when  1  came,  but 
1  said  to  him  when  the  work  was  done, 
■you  have  had  the  Ih'si  five  years  nf  my  life, 
but  vou  have  had  that  all  in  one.'  " 


Th*  Mndtutriat  A^t 


OCEAN  TRAFFIC-ITS  STUPENDOUS  GROWTH 


In  no  branch  of  industry  has  progress 
been  more  noteworthy  than  in  the  couatnic- 
tion  of  the  slips  that  sail  the  seas.  Be- 
tween the  hollow  log  on  which  the  first 
savage  mariner  floated  across  a  lonesome 
river,  and  the  caravels  with  which  Colum- 
bus sailed  to  discover  a  new  world,  the  dif- 
ference was  not  greater  than  between  those 
little  Spanish  vessels  and  the  ocean  grey- 
hounds which  now  speed  back  and  forth, 
like  shuttles  weaving  the  threads  of  com- 
merce together  over  all  the  world.  Even 
the  Great  Eastern,  which  for  more  than 
forty  years  held  the  record  as  the  largest 
vessel  that  had  ever  floated,  is  now  sur- 
passed by  Atlantic  liners  in  regular  service. 
And  that  famous  old  craft  was  chiefly  dis- 
tinguished for  its  size,  proving  unprofit- 
nbly  slow  and  inadequately  engined, 

Greatness  is  a  relative  term,  and  some- 
times one  vessel  excels  others  in  one  meas- 
urement, while  itself  excelled  in  another. 
Length,  breadth,  depth,  carrying  capacity 


and  other  qualifications  enter  into  the  tests 
of  merit,  and  the  accompanying  table  will 
serve  to  indicate  these  details  for  the  most 
famous  of  recent  Atlantic  liners: 


sup- 
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It  will  be  seen  that  there  is  a  gradual 
steady  increase  in  the  size  of  such  craft, 
except  that  the  Celtic,  greatest  of  all,  is 
slower  than  some  of  its  immediate  prede- 
cessors. This  seems  to  suggest  a  tendency 
toward  slower  boats  once  more,  on  account 
of  the  very  great  expense  of  driving  such 
enormous  bodies  through  water  at  the  high- 
est rate  of  speed.  The  additional  space 
required    for   coal,    deducted    from    cargo 
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capacity,  the  cost  of  the  great  increase  in 
coal  consiiinptioii,  and  the  great  additional 
engine  power  required  for  adding  every 
rnile  above  sixteen  knots  an  hour,  go  far 
to  destroy  the  profits  on  a  great  steamer, 
and  except  when  compelled  by  the  force  of 
competition,  o^vners  prefer  a  slower  sched- 
ule for  the  voyage. 

A  dozen  or  more  important  transatlan- 
tic lines  maintain  regular  passenger  service 
between  the  ports  of  the  United  States  and 
Europe.  Here  are  some  figures  which  in- 
dicate the  magnitude  of  the  provision  that 
must  be  made  for  the  sustenance  of  pas- 
sengers and  crew  during  the  voyages.  They 
refer  to  a  vessel  which  is  by  no  means  the 
largest  nor  the  newest  of  the  ocean  grey- 
hounds, but  they  are  no  less  significant. 
The  same  fact<  would  take  even  more  strik- 
ing form  if  lliey  w^re  applied  to  such  ves- 
sels as  the  Deutschhmd  or  the  Oceanic. 

For  a  single  passage  to  America  the 
Etruria,  with  547  cabin  passengers,  and  a 
crew  of  287  persons  on  lx>ard,  carries  the 
following  quantities  of  provisions:  12,550 
pounds  fresh  beef,  7C0  pounds  corned  beef, 
5,320  pounds  mutton,  850  pounds  lamb, 
350  pounds  veal,  350  pounds  pork,  2,000 
pounds  fresh  fish,  000  fowls,  300  chickens, 
100  thicks,  .")0  geese,  80  turkeys,  200  brace 
of  grouse,  15  tons  potatoes,  30  hampers  of 
vegetables,  220  quarts  of  ice  cream,  1,000 
quarts  of  milk,  and  11,500  eggs  (or  at  the 
rate  of  one  o^\r  pop  mimite  from  the  time 
the  >\\'\\)  sails  from  Liverpool  until  her  ar- 
rival in  Xew  Yorkj. 

The  quantities  of  wines,  spirits,  beer, 
f'tf.,  put  on  JKjard  for  consumption  on  the 
round  voyage  comprise  1,100  bottles  cham- 
pagnr;,  S.''>0  bortlrs  elarft.  0,000  lK»tr.h'S  ale, 
2,500  bottles  porrr-r,  4,500  l>«.ttlfs  ujineral 
waters,  050  bottles  various  spiriti. 


Crockery  is  broken  very  extensively,  be- 
ing at  the  rate  of  900  plates,  280  cups,  438 
saucers,  1,213  tumblers,  200  wine-glasses, 
27  decanters,  and  03  water-bottles  in  a  sin- 
gle voyage. 

As  regards  the  consumption  on  board  the 
whole  Cunard  fleet  for  a  single  year,  the 
figures  seem  almost  fabulous — 1-,656  sheep, 
1,800  lambs,  2,474  oxen  are  consumed — 
an  array  of  flocks  and  herds  surpassing  in 
extent  the  possessions  of  many  a  pastoral 
patriarch  of  ancient  times — besides  24,075 
fowls,  4,230  ducks,  2,200  turkeys,  2,200 
geese,  53  tons  of  ham,  20  tons  bacon^  15 
tons  cheese,  and  831, G03  eggs. 

Other  articles  are  in  extensive  demand, 
and  in  the  course  of  a  vear  there  is  oon- 
sumed  one  ton-and-a-half  of  mustard,  one 
ton  and  three-quarters  of  pepper,  7,216  bot- 
tles of  pickles,  800  tins  sardines,  33  tons 
salt  cod  an<l  ling,  4,102  four-pound  jars  of 
jam,  15  tons  marmalade,  22  tons  raisins, 
currants  and  figs,  18  tons  split  peas,  15  tons 
barley,  17  tons  rice,  34  tons  oatmeal,  460 
tons  flour,  23  tons  biscuits,  33  tons  salt, 
4'*>,1K)2  loaves  of  bread  of  8  pounds  each. 

The  Cunard  passengers  annually  drink 
and  smoke  to  the  following  extent — 8,030 
bottles  and  17,013  half-bottles  of  cham- 
pagne, 13.041  bottles  and  7,310  half-bottles 
claret,  0,200  bottles  other  wines,  489,344 
l)ottles  ale  and  porter,  174,021  bottles 
mineral  waters  and  344,000  bottles  spirits ; 
and  34,300  pounds  tobacco,  63,340  cigars, 
and  50,875  cigarettes. 

The  heaviest  item  in  the  annual  con- 
sumption of  the  company  is  of  course  coal. 
of  which  356,704  tons  are  burnt,  nearly 
equal  to  1,000  tons  for  every  day  in  the 
vear. 

With  regard  to  the  aggregate  employ- 
ment of  labor  by  the  Cunard  Company,  it 
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inc]ii<3es.34  captains,  146  officers,  6i!8  en- 
gineers, Ixiiler-makcrs  and  carpenters,  665 
seamen,  916  firemen,  900  stewards,  62 
stfwardeases,  42  women  to  keep  the  uphols- 
tery and  linen  in  order,  with  1,100  men 
of  a  shore  gang,  or  about  4,506  people  to 
1  the  ships,  which  traverse  yearly  a  dis- 
tance equal  to  five  times  that  between  the 
earth  and  the  moon  I 


shipyards  build  our   men-of-war  and   the 

passenger  liners  of  American  companies. 
At  San  Francisco,  for  instance,  was  built 
the  Oregon,  which  became  the  most  con- 
spicuous battleship  in  the  world  by  virtue 
of  its  wonderful  voyage  from  Puget  Sound 
to  the  Caribbean  Sea  by  way  of  Cape  Horn 
and  thence  to  the  Philippine  Islands,  dur- 
ing the  Spanish-American  war.     On    the 
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Great  Britain,  France,  Germany  and  the 
United  States  are  the  homes  of  the  great 
shipyards  of  the  world.  Russia,  Austria, 
Italy  and  Japan,  it  is  true,  have  their  ship- 
yards where  the  smaller  vessels  for  their 
own  service  are  built,  and  even  in  some 
instances  great  battleships.  But  generally 
speaking,  even  they  and  most  other  nations 
come  to  the  countries  first  named  for  most 
of  their  more  important  naval  construc- 
tions.    In  the  United  States,  several  great 


Atlantic  coast  Philadelphia,  New  London 
and  Newport  News  are  knortni  as  the  loca- 
tion of  the  most  important  jimerican  ship- 
yards. Here  great  battleships  are  con- 
structed, not  only  for  our  own  navy,  but 
for  the  navies  of  Japan,  Russia  and  other 
countries.  Here,  too,  have  been  built  many 
of  the  largest  and  finest  ships  that  cross  the 
Atlantic  and  the  Pacific  Oceans  in  passe 
gcr  trafiic.  The  New  England  shipyards 
still  build  many  of  the  sailing  vessels,  in 
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wfcicli  Tankw  sailors  have  carried  the 
American  dag  to  evt-rv  tjuarter  of  tlie  world, 
and  of  late  vears  there  ajipears  to  be  a  re- 
viral  of  the  pt'pularitv  of  sails,  in  spite  of 
the  great  increase  in  the  steamship  fleets.' 
As  the  world  tends  to  become  smaller, 
with  the  extension  of  international  trade 
and  friendship,  it  becomes  more  important 
and  more  profitable  to  develop  the  shipping 
indnstries  ujwn  these  highwavs  which 
nature  has  provided  free  to  all.  There  was 
a  time  when  the  Yankee  skipper,  the 
Yankee  sailor  and  tlic  Yankee  ship  stood 
at  the  head  of  the  li^t,  with  a  jnst  share  in 
the  world's  commerce.     In  later  vcars  this 


cuudilion  changed,  and  the  American  flag 
has  not  been  so  well  known  in  the  ports  of 
the  world  as  it  was  from  1830  to  1860. 
Again  llie  pendulum  is  swinging  in  the 
other  direction,  and  wc  have  the  prospect 
that  in  a  few  jears  Americans  will  once 
more  begin  to  control  their  share  of  ocean 
comnierce.  The  same  men  whose  genius 
in  organization  unites  railways,  banks,  steel 
mills,  jiacking  houses  and  the  other  great 
industrial  and  cunnuercial  enterprises,  into 
powerful  svndicatcs  milking  rheniselvcs  felt 
the  world  over,  have  turned  their  attention 
to  this  department  nf  husiness  aetivitv,  and 
the  results  are  bound  to  Ix'  swu. 
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SHIPPING  ON  THE  GREAT  LAKES 


From  the  Atlantic  Ocean  to  the  very 
heart  of  the  American  continent,  bj  way 
of  the  St.  Lawrence  River  and  the  Great 
Lakes,  there  is  a  commercial  route  over 
which  traffic  passes  throughout  the  eight 
nionlba  of  open  navigation  every  year,  so 
immense  in  its  magnitude  that  it  never  fails 
to  astonish  those  who  consider  it  for  the 
first  time.  From  Niagara  Falls  to  the  sea 
this  route  is  virtually  uninterrupted  for 
more  than  1,000  miles,  except  by  the  short 
eanals  which  arc  necessary  to  pass  around 
the  rapids  of  the  St,  Lawrence.  Niagara 
Falls,   however   is  an   obstacle  difficult  to 


surmount,  and  although  the  Welland  Canal, 
connecting  Lake  Erie  and  Lake  Ontario, 
makes  it  possible  for  vessels  to  continue 
their  journey,  yet  in  practice  not  a  great 
deal  of  the  trade  is  carried  through  unin- 
terruptedly. 

From  Buffalo  to  Duluth  at  the  head  of 
Lake  Superior,  and  Chicago  at  the  head 
of  Lake  Michigan,  however,  the  travel 
routes  are  unbroken.  Indeed  there  is  no 
interruption  in  direct  navigation  among  all 
the  ports  of  the  upper  lakes,  except  that  at 
Sault  Ste.  Marie  the  United  Slates  Gov- 
ernment has  built  a  great  canal  lock,  the 
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also  ship  immpiisp  iiuantities  of  grain  from 
Uie  wheat  fields  of  the  northwest.  It  was 
at  llie  shipyards  of  West  Superior  that 
those  peculiar  craft,  the  "whalehacks," 
known  to  all  lake  men  as  the  "pigs,"  were 
built,  and  in  them  are  carried  millions  of 
tons  of  grain,  ore  and  coal  every  season. 
There  is  no  trouble  in  finding  return  car- 
goes for  vessels  on  the  Great  Lakes,  which- 
ever way  they  sail.  The  great  wheat,  lum- 
ber and  ore  carriers  from  Lake  Michigan 
and  Lake  Superior  discharge  their  cargoea 
at  Detroit,  Cleveland,  Erie  or  Buffalo,  and 
return  laden  with  coal  or  manufactured 
products,  so  that  there  is  a  constant  ex- 
change between  east  and  west,  with  profit 
to  all  interests  concerned. 


Few  people  realize  that  the  traffic  «n  flie 
great  lakes  of  North  America  is  one  of  the 
largest  industrial  enterprises  in  the  world. 
The  commerce  of  such  a  port  as  Chicago  is 
as  great  as  that  of  New  York.  The  volume 
of  traffic  passing  up  and  down  through 
the  great  canal  connecting  Lake  Superior 
and  Lake  Huron  at  Sault  Ste.  Marie,  is 
greater  than  that  passing  through  thfe  Suez 
Canal,  and  the  traffic  passing  the  city  of 
Detroit  on  the  Detroit  River  ia  nniLh 
greater  than  the  ocean  traffic  at  the  port  of 
New  York  City. 

For  a  few  months  in  the  winter  all  thia 
navigation  system  ia  closed  by  ice,  and 
traffic  is  halted  until  the  ice  breaks  up  in 
tho  spring.    It  ia  evident,  therefore,  that 
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the  date  of  opening  navigation  is  of  great 
importance  to  the  immense  interests  in- 
volved. So  regular  is  the  season^  that 
steamship  owners  are  able  to  calculate  in 
advance  about  what  time  the  first  vessels 
mav  pass  through  the  narrow  channels  con- 
necting the  different  lakes.  But  sometimes 
all  rules  fail.  In  the  spring  of  1901  navi- 
gation was  closed  by  ice  later  in  the  season 
thxin  it  had  been  for  fiftv-seven  vears,  or 
virtually  since  the  trade  of  the  lakes  grew 
to  imjKirtant  proportions.  The  April  ice 
jams  forbade  communication  between  the 
upf>er  and  lower  lakes  until  well  into  the 
month  of  Mav,  a  whole  month  later  than 
the  average  date  of  opening.  Of  course, 
everj'  day^s  delay  meant  great  loss  to  ves- 
hA'\  ownors  and  thosf*  who  were  dependent 
ii[K;ii  "liijirnf'iith  by  watr-r,  and  the  total  loss 
in  thi~  month  of  dflav  reached  an  enor- 
mous  figure. 

There  are  three  places  that  are  watched 
for  the  signs  of  oj>ening  navigation.  The-se 
are,  respectively;  the  St.  Mary  Kiver,  which 
connects  Lake  Huron  with  Lake  SujK-rior; 
the  Straits  of  Mackinac,  connecting  Lake 
Michigan  and  Lake  Huron,  and  the  St. 
Clair  River,  connecting  Lake  Huron  with 
Lake  St.  Clair,  just  al)ove  Detroit.  The 
last  of  these  being  the  farthest  south^  is 
usually  the  first  to  open,  and  when  vessels 
find  a  channel  through  the  straits  of  Mack- 
inac, that  is  usually  considered  as  a  signal 
that  navigation  from  the  upper  to  the  lower 
lakes  is  once  more  free.  In  1001,  however, 
although  the  Straits  and  the  "Soo"  were 
open  to  free  navigation  almost  as  early  as 
iisual,  it  was  not  possil)lc;  to  go  from  Lake 
Huron  into  tlui  lower  lakes.  A  succession 
of  northeast  wunds  carried  the  great  ice 
floes  of  Lake  Huron  into  the  southern  ex- 
tremity of  the  lake,  where  they  packed  and 


jammed  instead  of  melting  and  scattering 
in  open  waters,  as  they  would  have  done 
under  other  circumstances.  The  current 
of  the  lakes  flowing  into  the  St.  Clair  River 
at  this  point  aided  the  winds  in  blocking  up 
the  narrow  channel,  and  the  result  was  that 
a  solid  mass  of  ice  accumulated  at  the  foot 
of  Lake  Huron,  perhaps  fifteen  by  twenty- 
five  miles.  The  jam  extended  into  the  St. 
Clair  River,  which  is  about  thirty  miles 
long,  and  for  weeks  that  stream  was  packed 
solidly  with  the  great  cakes  of  ice. 

All  the  vessels  which  had  sailed  ironi 
ports  on  Lake  Michigan  and  Lake  Superior 
w^ere  blocked  by  ice  jams  above,  and  all 
those  from  the  low^er  lakes  were  held  at 
Detroit,  unable  to  go  farther  up  stream.  It 
was  not  until  April  29  that  one  boat  got 
through  to  Detroit  from  the  upper  lakes, 
and  two  days  later  fourteen  came  through. 
After  that  the  jam  packed  solidly  again, 
and  it  did  not  finally  open  until  the  8th 
of  May.  In  the  St.  Clair  River  itself,  and 
in  the  narrow  canal  w^hich  extends  from 
the  mouth  of  the  river  into  deep  water  in 
Lake  St.  Clair,  the  ice  cakes  had  actually 
filled  the  stream  from  top  to  bottom  until  a 
great  dam  was  formed.  Above  the  jam 
the  water  rose,  but  below  fell  so  far  that  in 
Lake  St.  Clair  and  the  Detroit  River  navi- 
gation  was  greatly  embarrassed  by  the  shal- 
low water. 

Although  the  commercial  loss  by  this  un- 
fortunate delay  was  great,  the  people  who 
lived  on  the  St.  Clair  River  and  in  Detroit 
and  other  neighboring  cities  had  some  rec- 
ompense in  the  picturesque  and  interest- 
ing conditions  that  existed.  On  shore  the 
season  was  almost  summerlike,  with  flow- 
ers, grass  and  foliage  as  far  advanced  as 
ever  in  early  May.  Excursionists  by  the 
hundreds  came  out  on  the  electric  cars  that 
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run  along  the  river  bank,   wearing  their      aome  instances  badly  damaged,  and  others 
summer  Kuita  and  straw  hats,  to  see  the      were  left  aground.     Altogether  the  condi- 
tnarvelouB  masaes  of  ice  that  were  blockad-       lions  were  memorable,  and  those  who  had 
Dg  the  commerce  of  the  lakes.     Scores  of      occasion  to  deal  with  the  lake  traffic  at  that 
great  vessels  were  held  captive  for  from  one      time  earnestly  hope  that  nature  may  play 
to  four  weeks,  aome  of  them  above  or  below      no  more  such  tricka  upon  them, 
the  iee  jama,  and  others  in  the  very  midst.              ^^^^^  ^^  ^^^^  ^^^^^  ^^^^^  ^^  ^^^ 
The  latter  experienced  all  tlie  sensations                                 united  states, 
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were  dragged  from  their  raonriti;;-  nwl   m 
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THE  GREAT  INDUSTRIES  OF  THE  SEAS  AND  LAKES 


Through  all  the  ages,  man  has  drawn  a 
large  share  of  his  sustenance  from  sea 
foods,  and  as  the  industrial  organization  of 
the  world  has  advanced,  so  the  industries 
which  depend  upon  the  products  of  the 
ocean  grow  in  size.  To-day  fishermen  in 
large  numbers  pursue  their  vocations  in 
steam  craft  instead  of  sail  boats ;  refrigera- 
tor cars  running  on  all  lines  of  railway  dis- 
tribute sea  food  to  inland  markets  in  all 
its  delicacy ;  even  the 
firms  and  the  compa- 
nies which  formerly 
conducted  fishing  oper- 
ations in  a  small  way 
have  begun  to  form 
their  own  corporations, 
syndicates  and  trusts, 
so  that  in  our  time  all 
processes  of  modern 
commercial  energy  are 
enlisted  in  what  was 
once  one  of  the  most 
primitive  of  industries. 

No  longer  docs  llic 
whaler  tell  dramatic 
stories  of  his  dangerous 
pursuit  of  the  monster 
of  the  deep,  of  arms- 
length  charges  with  the 
harpoon,  of  overturned 
boats,  and  ferocious  as-  I 
saults  by  the  wounded 
prey.  Instead,  steam-  ! 
powered  whaling  ships 
seek  the  far  north, 
armed  with  peculiar 
guns  from  which  they 
hurl    fatal    missiles    at 


long  range,  with  safety  to  themselves. 
Whaling  indeed  is  no  longer  as  important 
an  industry  as  it  once  was.  Various  artifi- 
cial substitutes  for  whalebone  have  been  in- 
vented, while  mineral,  vegetable  and  ani- 
mal oils,  ingeniously  manipulated,  are  sub- 
stituted for  most  of  the  former  uses  of  the 
whale  oil.  Nevertheless  the  North  Atlan- 
tic, the  North  Pacific,  Bering  Sea,  and  the 
Antarctic  regions  still  support  a  consider- 
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ie  ntimber  of  whalers  wlio  find  the  ic'dus- 
try  a  profitable  one.  Whales  have  Ijeen  re- 
duced in  riunibc-r  within  the  last  century, 
I  by  the  jicrsistent  assaults  of  the  hardy  sea- 
men, and  it  is  fortunate  that  satisfactory 
substitutes  have  been  found,  or  virtual  ex- 
termination would  have  been  their  lot. 
The  most   important  commercial  whale 


i 


.  OF  SALMON  AT 


.slieries  of  to-day  are  in  the  Xorih  I'acitic 

leean,  Bering  Sea  and  the  Arctic  Ocean 

iround   the    Alaskan    coast.      Every   year 

'ets  of  whalers  spend  the  winter  off  Point 

',  on  the  north  coast  of  Alaska,  in 

'der  to  be  ready  for  work  when  the  ice 

breaks  up  In  the  spring.     On  these  barren 

Alaskan  coasts,  the  whale  fishers  of  to-day 

iblish  their  stations,  in  order  to  avoid 

necessity  of  delaying  their  work  on  ship- 

rd.     These  stations  are  usually  situated 

some  sheltered  cove,  where  great  boiling 

,I8  are  made  ready.     When  a  whale  is 

illed  it  is  towed  close  in  ehore,  and  kept 

bat  by  tarrels  and  buoys,  while  the  blub- 
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her  is  stripped  off  for  the  boiling  vats.  A 
special  gang  of  men  attends  to  this  part  of 
the  work,  remaining  on  shore,  and  tlie  ves- 
sel itself  with  sailors  and  whale  hunters 
aboard,  returns  to  the  open  sea  to  find  more 
game.  Such  whale  stations  arc  odorous 
places  at  best,  and  their  existence  is  be- 
tokened by  great  flights  of  gulls  attracted 
from  a  long  distance 
by  the  smell  from  the 
boiling  vats,  and  the 
carcasses  upon  which 
the  birds  live  in  lux- 
ury after  all  the  bliib- 
ber  has  been  removed. 
It  is  a  long  distance 
from  thp  whale  fish- 
eries of  the  Arctic  to 
the  sardine  fisheries  of 
the  Mediterranean,  but 
the  taking  of  the  tittlo 
fish  for  table  use  is  an 
industry  not  second  in 
importaneeand  not  less 
interesting,  Multiiudps 
of  fishermen  around 
t  h  e  Mediterranean 
igaged  in  the  sardine 
supplemented  for  the 
perfection  of  the  industry  by  the  olive 
groves  along  the  same  coasts,  which  provide 
oil  for  canning  purposes.  On  the  Califor- 
nian  coast,  too,  the  sardine  aud  olive  oil 
industries  are  likewise  developing  together 
into  commercial  importance. 

The  southern  coast  of  Alaska,  British 
Columbia,  Oregon  and  Washington  are  the 
sources  of  the  immense  product  of  salmon 
which  now  enters  every  market  either  fresh 
or  canned.  The  salmon  fisheries  of  the 
Columbia  River  and  the  adjacent  wafers  are 
among  the  most  important  of  the  industriei 


fisheries,  which 


Th9  Industrial  Agm 


11 


\  oar  Paai£c  uortbwest.     The  seene  in  a 
iJmon  cannery  is  a  striking  one,  and 
■  the  rapidity  and  deftness  of  the  proe- 
ms, from  the  time  the  great  fish  is  drawn 
win  the  water  until  it  appears  aymmet- 
ally  canned  and  labeled  for  the  markpt, 
suggests    no   parallel    but   the    packing 
louae  in  our  great  stock  yards. 
\  On  the  other  side  of  the  continent,  over 
Grand   Banks  of  Newfoundland,  thp 
»Tdy  fishermen  of  the  New  England  coast 
rop  their  nets  and  their  lines  for  the  enor- 
mous schools  of  cod  and  mackerel.     This 
is  one  of  the  most  picturesque  of  all  the 
fisheries  of  the  world,  in  the  novelty  of  its 
methods,  the  bravery  of  the  fishermen  them- 
selves and  the  perib  of  the  work.     Storma, 


fogs,  and  swift  passenger  liners  speeding 
across  the  Atlantic,  unite  to  threaten  dis- 
aster to  the  Banks  fishermen,  but  men  rise 
to  the  demands  upon  them,  and  these  very 
fisheries  have  bred  a  race  of  sailors  Itnown 
wherever  ships  sail,  as  unexcelled  in  cour- 
age, reliability  and  seamanship. 

Another  phase  of  the  American  fisheries 
is  found  in  the  inland  waters  of  the  Chesa- 
peake Bay,  where  the  oyster  trade  employs 
thousands  of  men  in  a  pursuit  more  difficult 
and  dangerous  than  is  generally  understood. 
The  lobster  industry  on  the  Maine  coast  is 
likewise  an  important  one,  and  rapidly  in- 
creasing as  this  food  increases  in  favor  wtlh 
epicures. 

Inland  fisheries  leek  Bome  oi  the  diarao- 
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ristics  of  those  of  the  ocean,  but  thejr  have 
their  own  great  commercial  importance  and 
do  not  lack  picturesque  features.  From 
earl^'  spring  till  late  autumn,  hundreds  of 
hardy  men  are  busily  engaged  in  the  Great 
Lakes,  chiefly  in  Lake  Superior,  to  obtain 
the  enormous  quantities  of  whitefish  and 
trout  sold  in  every  city  and  village. 

There  are  river  fisheries,  too,  of  great 
importance,  with  the  Mississippi  and  Volga 
as  types  of  this  department  of  the  traffic. 
From  the  Volga,  that  greatest  river  of 
European  Russia,  comes  most  of  the 
caviare  which  is  a  favorite  delicacy  on 
many  tables.  The  only  American  supply 
which  rivals  it  comes  from  the  Lake  of  the 
Woods,  on  ihc  uortbern  boundary  of  Minne- 


sota, where  sturgeon  fisheries,  which  pro- 
duce the  caviare,  have  grown  to  consider- 
able proportions. 

The  maritjme  nations  of  Europe,  which 
have  a  crowded  population  and  a  large  pro- 
portionate sea  coast,  depend  more  upon  sea 
foods  than  do  we  in  the  United  States. 
Those  countries  facing  the  North  Sea  and 
the  Baltic  have  developed  fishing  industries 
which  are  growing  in  magnitude.  A  large 
part  of  the  product  is  consumed  locally,  but 
there  is  also  a  considerable  shipment  across 
the  Korth  Sea  to  the  English  markets.  One 
«f  the  most  important  receiving  ports  is 
Grimsby,  where  fishing  vessels  discharge 
their  cargo  for  the  markets  of  London  and 
the  other  large  cities. 
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were  made  conical,  and  with  a  sharp  point, 
having  a  tine  temper,  and  the  gun  was  rifled 
lo  give  the  projectile  rotation  an<J  true 
flight,  and  the  guns  were  made  to  load  at 
the  breech  instead  of  the  muzzle,  adding 
greatly  to  the  rapidity  and  facilily  of  fire. 
Another  inventor  then  came  fon\'ard  with 
a  method  of  hardening  the  surface  of  the 
plat«,  by  a  prowss  bearing  his  name.  A 
Harveyized  plate  is  so  hard  that  it  cannot 
be  scratched  with  a  file  or  cut  with  a  cold 
chisel.  Nickel  was  put  in  the  plate,  add- 
ing still  more  to  its  hardness  and  toughness. 
Then  smokeless  powder  was  produced,  de- 


veloping much  greater  energy  than  ito  llliiek 
predecessor,  and  made  to  hum  with  necel- 
crating  combustion,  and  with  it  projectilea 
could  be  hurled  with  such  velocity  that  the 
energy  of  their  impact  could  not  be  resisted 
by  the  plate,  and  the  gun  Iiad  to  be  length- 
ened and  strengthened  forward  to  meet  the 
new  demands  upon  it.  Tbc  limit  in  the 
weight  of  armor  plate  was  soon  reached. 
Twelve  inches  in  thickness  came  to  be  about 
the  maximum  for  the  belt  of  the  strongest 
warship,  for  she  could  not  carry  thicker  and 
float.  The  projectile  was  still  more  im- 
proved, being  made  of  the  finest  forged  steel 
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and  tempered  with  great  still.  Then  came 
Kruppized  platt,  and  the  projectile  was 
again  turned  aside  or  Einaahed  upon  its  sur- 
face. Lastly  a  soft  nose  made  of  mild  steel 
was  placed  ou  the  point  of  the  armor-pierc- 
ing projectile,  and  the  gunner  could  again 
laugh  al  the  thickest  Kruppized  plate  that 
could  he  earrieil  hy  the  hatlteship. 

Confemporancoua    ivith    this    work,    the 
high-explosive  manufacturer  and  inventor 


to  learn  by  experiment.  It  was  believed  by 
many  that  high  explosives  imist  of  neces- 
bity  be  very  ticklish,  and  that  their  sensi- 
tiveness must  he  in  direct  proportion  to 
their  explosive  power.  The  word  dynamite 
was  sufficient  to  cause  a  person  of  averugT 
information  to  seek  safety  in  flight  from  its 
vicinity.  It  was  generally  believed  that  if 
high  explosives  could  only  he  thrown  in  any 
considerable     quantity    from     guns     they 


have  been  busy,  but.  so  burdened  has  been 
their  work  hy  popular  misunderBtandiugs 
of  the  nature  of  the  high  explosives,  that 
they  liave  had  a  much  stronger  harrier  in 
the  form  of  prejudice  and  ignorance  to  get 
through  than  has  the  gun  manufacturer  in 
keeping  ahead  of  the  armorer. 

There  was  such  a  wholesale  dread  enter^ 
taincd  by  even  rational  investigators,  and 
some  inventors  themselves,  of  high  explo- 
sives, that  they  chose  rather  to  theorize  than 


would  destroy  anything  they  might  hit,  or 
if  they  should  strike  in  the  water  anywhere 
near  a  warship  it  would  be  sent  to  the  bot- 
tom. But  it  was  thought  that  guns  imwX 
he  constructed  in  some  peculiar  way.  and 
a  propelling  means  especially  adapted  to 
lessen  the  shock  he  employed  for  throwing 
some  special  kind  of  bomb,  in  order  to  get 
the  dynamite  out  of  the  gun  very  gently. 

The  most  notorious  of  these  frealts  in 
ordnance  ia  the  so-called  pneumatic  dyna- 
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mite  pin,  a  battery  of  which  guns  was 
erected  at  Sandy  Hook  and  protected  at 
great  expense,  and  a  similar  battery  was  put 
up  at  San  iFrancisco.  The  expense  of  these 
outfits  waa  enormous,  and  absolutely  to  no 
purpose  whatever.  Their  range  is  limited 
to  about  a  mile  and  a  half.  The  projectile 
hns  no  power  of  penetration  whatever,  and 


safety  within  close  gunshot  of  these  bat- 
teries and  bombard  them  out  of  existence, 
and  it  would  be  impossible  for  the  pneu- 
matic guns  to  get  a  single  shot  within  half 
a  mile  of  any  of  the  battleships. 

In  1899  Gen.  A.  R.  Euffinjcton,  the  Chief 
of  Ordnance  of  the  United  States  Army, 
determined   Co   thoroughly   invpstitrnie   the 


must  necessarily  go  off  on  impact  outside 
of  an  fihjeet,  should  the  gunner  be  bo  lucky 
as  to  hit  anj-thing  with  it;  but  the  angle 
of  fire  is  so  high,  and  the  range  so  short, 
that  the  question  of  hitting  an  enemy's  bat- 
tleship with  one  of  Ihese  weapons  can  be 
no  longer  seriously  considered.  A  fleet  of 
modern  battleships  could  lie  with  perfect 


Bubjeet  of  high  explosives,  and  he  arranged 
that  the  Ordnance  Board,  with  headquar- 
ters at  Sandy  Hook  Proving  Ground,  New 
Jersey,  should  carry  out  a  line  of  experi- 
ments in  such  a  thorough  and  efficient  man- 
ner as  to  settle  once  for  all  what  known  high 
explosives  were  the  most  suitable  for  use 
in  the  service,  and  also  to  test  thorougJilY-, 
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Aid  without  partiality,  any  aod  all  new 
high  explosives  which  might  be  submitted 
by  different  inventors  and  manufacturers, 
provided  they  appeared  to  offer  sufficient 
merit  to  warrant  investigation, 

MAXIMITE,  THE  NEW  EXPLOSIVE. 

!Ma.\imite,  which  was  adopted  by  the 
Government,  satisfactorily  stood  every  teal 
to  which  it  was  subjected.  It  ia  very  inex- 
pensive nf  manufacture;  haa  a  fusion  point 
below  tlic  temperature  of  boiling  water; 
cannot  be  exploded  from  ifpiition,  and,  in- 
deed, cannot  b<;  heated  hot  enough  to  ex- 
plode, for  it  will  boil  away  like  wafer 
withoul  expl'fling.  It  ia,  therefore,  per- 
fectly safe  to  melt  over  an  open  fire  for  fill- 
ing projectiles,  in  the  same  manner  that 
agphult  is  malted  in  a  street  caldron. 
ti0vaUi  r{i«  material  by  any  chance  catch  on 


fire,  it  would  simply  bVirn  away  like 
asphalt,  without  exploding.  When  cast  into 
shells,  it  not  only  solidifies  into  a  dense, 
hard  incomprehensible  mass  on  cooling,  but 
it  expands  and  sets  hard  upon  the  walls  of 
the  projectile  like  sulphur,  that  is  to  say, 
in  the  same  way  as  water  does  in  freezing. 
Hiram  Maxim,  the  inventor  of  this  ex- 
plosive, describes  its  effects  as  follows,  and 
adds  his  opinions  on  the  tendencies  of  mod- 
cm  warfare :  "When  a  ahell  filled  with  it 
btrikes  armor-plate,  the  Maximite  does  not 
shift  a  particle,  and  it  is  so  insensitive  that 
it  not  only  stands  the  shock  of  penetration 
of  the  thickest  armor-plate  which  the  shell 
itself  can  go  through,  but  it  will  not  ex- 
plode, even  if  the  projectile  breaks  upon  the 
plate.  In  one  experiment  a  six-pounder  pro- 
jectile, filled  with  Maximite,  fixed  against 
a    thick    plate,    entered   the  plate   about 
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half  its  length  and  upset — that  is  to  saj, 
shortened  nearly  two  inches  and  burst 
open  at  the  side,  and  some  of  the  Maximite 
was  forced  through  the  aperture  and  the 
projectile  rehoundtd  from  the  plate  about 
200  feet  and  sinick  in  the  front  of  dip  gun 
irom  which  it  was  fired,  ami  all 
exploding.  Some  lyd- 
dite shells— that  is  to 
8aj,  ahells  charged 
with  picric  acid,  the 
high  explosive  adopted 
by  the  British  Gov- 
ernment,— filled  in  the 
same  way  as  was  Max- 
imite,  into  the  same 
tind  of  projectiles  and 
fired  at  a  thin  plale 
an  inch  and  a  half  in 
thickness,  all  exploded 
on  impact.  So  insen- 
sitive is  this  high  ex- 
plosive that  melted 
castiron  may  be  poured 
upon  a  mass  of  it 
without  causing  an  explosion.  The 
writer  has  repeatedly  made  this  experiment. 
When  a  projectile,  however,  charged  with 
Maximite,  is  armed  with  a  proper  detonate 
ing  fuse,  such  as  that  used  in  these  experi- 
ments, the  invention  of  a  United  States 
Army  officer,  it  is  exploded  with  such  ter- 
rific violence  that  a  12-inch  armor-piercing 
projectile  was  broken  into  at  least  10,000 
fragments ;  7,000  were  actually  recovered. 
This  annor-piereing  projectile,  weighing 
]  ,000  pounds,  was  filled  with  seventy 
pounds  of  Maximite,  armed  with  a  fuse, 
and  burned  in  tlie  sand.  After  exploding, 
the  sand  was  sifted  to  obtain  the  fragments. 
There  were  other  high  explosives  tested 
with  Maximite,  which  also  produced  re- 


markable results.    Had  not  Maximite  been 

invented,  the  Ordnance  Board  woidd  still 
have  in  its  possession  a  high  explosive  de- 
veloped by  the  Army  Department  itself,  far 
superior  to  anything  that  has  ever  been  em- 
ployed in  any  other  cuuiitry,  and  the  work  , 
i;..ar.i  fur  \\w  VmX  l.v.  vfarri  would 


have  still  been  highly  rewarded.  Maximite 
has  been  adopted  for  the  sole  reason  ihat  it 
fulfills  the  largest  number  of  the  highest 
requirements  sought  for  by  the  Ordnance 
Board." 

Not  since  the  lesson  taught  by  Ericsson's 
Monitor  has  anything  been  accomplished  in 
military  science  more  pregnant  with  mean- 
ing than  these  results  at  Sandy  Hook. 
They  have  demonstrated  that  nothing  what- 
ever can  be  made  to  float  with  armor  which 
will  be  capable  of  withstanding  the  destruc- 
tive eifects  of  Maximite  shells  thrown  from 
modem  high-power  guns,  which  are  capable 
of  penetrating  the  thickest  Kruppized 
plates,  to  explode  into  a  battleship. 

Should  the  United  States  now  become  in- 
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volved  in  war  with  any  other  great  power, 
we  should  he  ahle  to  throw  these  high  ex- 
plosive projectiles  through  the  thickest 
armor  of  our  enemies,  to  explode  inside 
their  warships,  while  they,  in  turn,  would 
.be  able' to  penetrate  our  armor  with  solid 
shot,  or,  at  least,  with  projectiles  carrying 
no  bursting  charge  whatever* 

Mr.  Maxim  also  says:  "The  moral 
taught  by  these  new  developments  is  that 
the  ix)nderous  battleships  must  go  and  be 
replaced  by  the  small,  swift  torpedo  lK>at  or 
torpedo  gunboat  and  cruiser,  and  practic- 
ally unarmored,  as  no  protection  whatever 
can  avail  against  such  missiles.  There 
must  be  no  sacrifice  of  mobility  for  cumber- 
?ome  armor.  While  Maximite  places  this 
government  far  in  the  lead  of  any  other 
power  in  its  weapons  of  offense  and  de- 
fense, it  will,  as  well,  save  this  g^jvemment 
raanv  hundreds  of  millions  of  dollars 
which  should  otherwise  have  k-en  exf-niel 
in  the  buildiuc:  of  unwieldv  battkVnir^.  I'lr 
which  other  powers  have  squaL-ierei  fjr.i- 
lous  sums,  and  which  must  S'Xr*  *<*:  >k-  'j:- 
nized  as  obsolete.  The  competition  r-^t^-Errn 
the  great  powers  for  naval  and  military 
supremacy  is  al>?ut  as  keen  as  it  Q>yiA  \^  ::: 
an  actual  state  of  war,  and  the  •irain  'jp'.n 
their  resources  is  enormous,  and  the  btir-ien 
vear  bv  vear  i?  crowin^r  heavier.  I:  is 
problematical  whether  E::g:a::d.  France  or 
Germany  woTild  prove  the  -rtr'.rL^er  in  the 
event  of  war.  an-l  i*  \-.  e^rjiaV-v  r-rtblematical 
which  can  loLge^rt  eL-r^r^,-  •*:.<:  ever  ir.'jrea.T- 
ing  drain  upc»n  it-i  rey:<'jrr;e-  at  a  iL-:a?-;re 
of  insurance  in  the  ^-vent  •::  L'.'tt-l>>r. 
And  there  is  another  problen — ani  tne  of 
vast  concern — and  it  i^  whether  the^^  rf;- 
pendoufe  preparations  are  alt'.'qetr-er  v.i^ 
on  preB^-nt  linee :  but  no  povier  dare-  v.  ce- 
viat«  t<K>  far  from  thft  luain  course  purtuec 


by  the  other  powers  for  fear  of  making  an 
irreparable,  mistake,  and  so  big  battleship 
building  still  goes  on,  with  a  sort  of  half- 
awakened  consciousness  that  these  craft 
will  prove  a  source  of  weakness  rather  than 
of  strength. 

**Along  with  the  ponderous,  armor-clad 
battleship,  we  have  seen  developed  means 
for  its  destruction,  so  that  to-dav  it  holds 
no  higher  place  with  respect  to  invulnera- 
bilitv  in  face  of  these  means,  than  did  the 
wooden  hulk  of  a  half  century  ago  in  the 
face  of  the  weai>ons  then  used.  Indeed,  it 
is  probable  that  the  modern  battleship,  cost- 
ing five  or  six  millions  of  dollars,  will  be 
in  still  greater  danger  of  being  sent  to  the 
bottom  in  a  modern  naval  engagement  than 
was  the  wooden  craft  of  Xelson's  time. 

"Let  us  consider  what  will  be  the  chief 
forces  that  will  opjK^se  the  battleship  and 
opp:^se  one  another  in  the  next  great  naval 
cngairement.  First,  there  will  be  the  tor- 
f-rdo  b»>at  and  the  torjx^do  boat  destroyer, 
Capable  of  traveling  at  a  speed  double  that 
ef  the  battleship,  armed  with  Whitehead 
&-:••::::•  bile  torpeJ«x^s,  which  launched  be- 
Ir^  the  water  lines  will  run  beneath  the 
stirface  as  straight  as  an  arrow  to  deal  the 
battleship  a  fatal  blow  below  its  armored 
prot^-ction.  There  will  also  be  the  sub- 
marine b'.-at,  similarlv  armed,  which  has 
already  shown  itself  capable  of  stealing  up- 
on the  battleship  wholly  unobserved,  to  deal 
it  a  deadly  blow,  even  in  the  glare  of  n<xkn, 
a=  well  as  at  the  dead  of  night.  And  there 
will  \ifz  another  form  of  torpedo  craft, 
armed  with  automobile  torpedoes,  which 
•srill  rin  -jptn  the  surface  of  the  water  like 
in  orilnary  torpedo  l:«oat,  but  a:  railroad 
•ry-e::.  in  i  which  will  dive  to  a  semi-suV 
xzjzZ'd^i  yj^wViX^  when  coming  within  the 
rin^je  cf  tne  enemy's  guns.    Half  a 
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I  laQnched  by  it  in  a  mo-. 

juent,  and  the  little  boat  will  be  endangered 
only  by  the  huge  vortesical  gulf  down 
which  the  battleship  takes  its  plunge  to  the 
lottom  of  the  sea. 

"Now  that  a  high  explosive  has  been  de- 
veloped, which  is  capable  of  withstanding 


ton  or  more  of  high  explosive  at  high 
velocity,  to  explode  and  crush  the  walls  of 
the  battleship  or  demolish  ita  superstruct- 
ure, or,  if  falling  in  the  water,  to  crush 
in  Ihe  sides  below  the  armored  belt.  Each  i 
of  these  systems  will  have  its  advantages 
over  the  other,  and  will  also  have  its  dis- 
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the  shoci  of  penetration  of  the  hardest  steel 
wall  of  the  biggest  armor-clad,  to  explode 
in  vital  parts,  the  battleship  has  another  and 
most  formidable  antagonist.  By  means  of 
this  invention  the  destructiveness  of  the 
present  high-power  gun  is  enormously  in- 
creased. There  will  be  two  systems  of  guns 
and  projectiles  employed — the  one  the  pres- 
ent quick-firing,  high-power  cannon,  throw- 
ing armor-piercing  projectiles  carrying  rela- 
tively small  bursting  charges  of  high  explo- 
sives, to  explode  on  the  interior  of  the  war- 
fihip,  or  within  the  armor,  to  rip  it  from  Ihe 
eides.  The  other  wiU  be  the  torpedo  gun, 
throwing  aerial  torpedoes  carrying  half  a 


advantages.  While  ihe  large  quantity  of 
explosive  carried  in  the  aerial  torpedo  will 
be  capable  of  working  wide  destruction 
when  landing  fairly  on  the  mark,  yet  tho 
quick-firing  cannon,  with  equal  range,  and 
able  to  fire  many  times  as  fast,  with  pro- 
jectiles capable  of  penetrating  the  strongest 
armor,  to  explode  inside,  will  remain  no 
mean  rival  to  the  torpedo  gun,  and  any  and 
all  other  fonns  of  atlack. 

NAVAL  BATTLES  IH  THE  FUTUHE.    I 

"The  first  and  most  important  lesson  j 
which  will  be  learned  from  the  next  great  \ 
naval  battle  will  be  that  armored  protectioa 
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will  not  protect,  and  the  fight  will  soon  be 
a  duel  between  battleships  at  long  range, 
aided  by  various  forms  of  torpedo  boiits, 
and  light  unarmored  cruisers,  throwing  high 
explosives ;  and  these  latter  will  be  the  fac- 
tors which  will  determine  the  fight.  The 
heavy  armorclad  will  be  discredited,  and 
then  will  be  a  wild  scramble  by  the  nations 
in  the  endeavor  to  make  up  for  the  lost  time 
wasted  on  its  construction,  and  light  and 
very  swift  unprotected  war  vessels  will  be 
coostnicted,  depending  for  their  safety  up- 
on their  ^peed,  and  upon  their  own  ability 
t«'«  strike  death-dealing  blows.  These  arc 
ite  true  principles  which  must,  sooner  or 
later,  be  recc^ized. 

••The  British  Government  now  proposes 
lTi!din^  still  larger  and  heavier  battleships 
ii.i  •::  ry^urse,  enormously  more  expensive. 
Whlii;  the  next  decade,  and  sooner,  in  the 
<tnr«j:  of  the  great  war,  this  will  be  learned 
Irr  ri*-  British  War  Office  to  be  a  great  mis- 
'jk'x^-,  Ti'-e  writer  pointed  out  some  years 
x^x  *:-ii*  the  introduction  of  gunpowder 
Tifc  \\:.'^  opi}f^f'<]  on  grounds  which,  accord- 
;r-?  ••/  rv.v:ntieth  century  ideas,  are  su- 
rr^ir. *-!'.'  ridiculous.  To  us  modems  noth- 
:r.:r  "v  ;.'i  \jf^  more  apparent  than  the  supe- 
r'  ..'.'•-  :  ri rearms  over  bows  and  arrows  as 
f  war.  A  few  years  hence,  the 
panorama  of  the  nations  will  ap- 
p^^r  >:^iicrous,  vying  with  one  another  for 
:.  :  rr;  i  lira  ry  supremacy,  and  exhaust- 
T^'ii^nrif.'^  in  the  construction  of 
z.:/^r  v>":>-:.::7r.  a  dozen  of  which  will  be 
erijr  ' ;  <  "  ry^-lo  fleet  costing  no  more  than 
tKP:   ':i  *-.-•:.'-     .S'J'rh  battleship  destroyers 

V  w  .'  t  *.  h*7^.rr.:/!:.rhed  fact,  and  lie  under 

V  ^\*r*    '^  *.'.  'iyr  -A'^rld  to-day,  but  are  not 
V  u*'  •  vi^r,'*  are  told  into  ears  that 

m  p^  '--*^*  ***  '.*^-i*'-     It  h  like  knocking  at 

b  «wa  vt  ML  «&;^v  houae  for  admission. 


V  -'i-.  -r.-  ♦.•] 
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.  Only  the  issue  of  a  great  naval  battle  can 
bring  the  torpedo  fieet  into  proper  recogni- 
tion. 

"When  firearms  were  first  introduced, 
the  foot-soldier  was  clothed  in  armor,  which 
was  constantly  increased  in  weight  and 
thickness  to  resist  improved  weapons,  until 
it  became  so  ponderous  and  unwieldy  as  to 
sadly  interfere  with  mobility.  It  was 
found  impossible,  however,  for  the  soldier 
to  carry  armor  thick  enough  to  protect  him 
against  missiles  hurled  by  gunpowder.  As 
a  result,  all  the  armor  was  discarded.  The 
modern  war  vessel  has  now  entered  upon  a 
similar  phase  of  its  evolution,  and  for  ex- 
actly the  same  reason  that  the  soldier  was 
obliged  to  discard  his  armor,  so  will  armor 
have  to  be  sacrificed  in  the  coming  war  ves- 
sel, and  the  most  practical  means  of  de- 
fense will  then  be  found  to  consist  in  the 
very  means  which  sen^e  be^t  for  offense." 

The  naval  authorities  of  most  of  the 
maritime  powers  have  studied  with  great 
interest  the  progress  of  experiments  in  sub- 
marine craft.  Inventors  for  years  have 
been  endeavoring  to  perfect  vessels  that 
could  be  submerged  and  still  propelled  and 
controlled  with  safety  to  their  occupants. 
This  series  of  investigations  has  been  en- 
couraged by  the  governments  with  some 
spirit  of  rivalry  as  to  which  country  should 
first  obtain  such  a  practicable  craft.  In 
our  own  country  the  vessel  known  as  the 
Holland,  nan>ed  for  its  inventor,  has 
achieved  remarkable  success  and  has  been 
adopted  by  the  government  as  a  worthy  ad- 
junct to  our  coast  defense.  The  vessel  trav- 
els at  fair  speed  on  the  surface,  may  be 
submerged  for  several  hours  without  dis- 
comfort or  danger  to  its  crew,  and  can 
travel  slowly  under  water,  so  that  it  may 
advance  clandestinely  upon  an  enemy  with- 
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out  danger  of  discovery.  For  launching 
torpedoes  against  the  side  of  a  battleship 
without  danger  to  the  attacking  party,  such 
craft  have  every  advantage.  Thej  have 
not  been  perfected  yet  to  a  degree  that  en- 
ables them  to  make  long  voyages,  but  the 
present  success  is  sufficient  to  promise  great 
improvements  in  the  future. 

THE  SUBMASINE  VESSEL. 
The  French  experiments  have  been  suc- 
oeasfully  achieved  through  the  skill  and 
genius  of  Gustave  Zade,  an  inventor  of 
.Toulon,  who  has  built  two  interesting  craft 
of  which  the  latest,  named  for  himself,  is 
the  most  successful.  This  latter  boat  is 
147  feet  long  and  is  propelled  by  electric 
motors  with  storage  batteries.  The  bull  is 
cigar-shaped,  with  very  sharp  ends,  and  the 
speed  13  eight-and-a-half  knots  an  hour  be- 
low, and  fourteen  knots  above  the  surface. 
A  crew  of  ten  men  is  carried,  with  com- 
pressed air,  stored  in  tanks,  enough  to  last 
them  while  below.  Torpedoes  may  he  dis- 
charged from  an  opening  in  the  bow  of  the 
boat.  This  vessel  has  been  operated  in 
deep  and  shallow  water  with  remarkable 
success,  and  has  made  trips  up  to  seventy 
miles  without  difficulty.    All  of  these  sub- 


marine craft  are  oper- 
ated on  the  same  gen- 
eral principle,  being 
sunk  by  admitting 
water  to  tanks  pro- 
vided for  the  purpose, 
and  raised  to  the  sur- 
face again  by  the 
buoyancy  of  these 
tanks  when  the  water 
is  pumped  out. 

For  warfare  in  the 
interior  of  uncivilized 
countries,  the  light- 
draft  armed  vessel  also  has  been  brought 
to  a  high  degree  of  adaptability.  The 
British  in  Africa  use  what  they  term 
an  armored  canoe,  although  the  word 
canoe  is  a  misnomer.  It  is  a  heavy 
steam  launch,  covered  with  boiler  iron, 
and  with  shields  to  protect  the  men  and 
the  rapid-firing  machine  guns  which  it 
carries.  Such  a  boat  can  penetrate  the  Af- 
rican jungles  by  way  of  the  rivers  and  can 
assist  in  canipaigns  against  savage  tribes 
who  could  with  difficulty  be  reached  at  all 
by  the  trails  thronjrh  the  forests.  The 
United  States,  like  other  powers,  utilizes 
light-draft  gunboats  for  service  in  the 
rivers  and  archipelagoes  of  the  Asiatic 
coasts,  and  the  Pacific  islands  where  such 
service  is  needed.  The  rivers  of  China  and 
Korea,  at  the  time  of  native  attacks  on 
foreigners,  have  been  the  frequent  scene  of 
such  operations. 

In  order  to  still  more  facilitate  the  oper- 
ations of  warships  at  sea,  a  device  has  been 
invented  by  which  the  fighting  craft  may 
take  coal  without  making  port.  Wire  cables 
are  strung  between  the  masthead  of  the 
battleship  and  the  collier,  and  upon  these 
cables  Iron  baskets  are  hauled  back  and 
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forth  until  the  coal  is  transferred.  Thia  is 
an  application  of  the  trolley  system  by 
which  ore  and  coal  are  conveyed  from 
mines  to  cars  for  shipment,  where  valleys 
aii'l  hilU  intervene.  Experiments  with  this 
methi:-!  of  coaling  have  been  made  m  the 
American  navy  and  in  the  British  navy, 
at-i  in  moderately  rough  weather  forty 
"f-Ls  r-rf  hvur  have  been  taken  aboard  a 
l*T.Ie:L;p  fK-m  a  cf>llier.  With  practice  it 
\s  ':jhS.=-"--\  -bat  rbi?  apced  can  be  greatly 
'~VT^'^' .  iTiJ  -ach  embarrassments  as  ham- 
-jt'T^-.  -1-  Asi-rrican  navy  in  the  Caribbean 

l.v.~.  ■.  j-  " .  -  'i'r^  "'^r  will  be  eliminated. 

Tit'  ..v.:  r:-(^rfl'-nt.-  in  the  appliances  of 
-w-azir^  ■:.-..'.  bri*rfly  indicated  arc  typical 
'.^  /cjr-r-  ipon  which  students  of  the  arts 

-  Tir  \r^  *Tigaged.  In  these  ante-milleh- 
iLV."  -.::.'~.  xar  is  occasionally  a  neces- 
»rT  -  -.•'.r.^'-Zif.y.  and  when  it  crimes  we 
»».".■    ■-■  ->ritr  tvA*  wf;  can  get  to  fight  with. 


sdbharine:   boat  "Holland-  divino. 


J'  i*  k  "^me  for  a  nation  not  to  he  pre- 

un^  f-.r  war.  a  crime  against  tliofn-  who 

'wXu  Vi  •A.'y^  upon  to  defend  her  in  time 

^g  wts-     T'  -^  *  crime  for  a  nation  not  to 

jfl^ir  'A  t^K  times  in  arms  and  equip- 

%.    Jb£  wwr  war  is  cruelty,  but  it  is  not 

ifum  a  SMPeeuty  but  unavoidable,  and, 

mmffiiif  idkcaid  be  made  as  destruct- 


ive as  possible,  in  order  that  it  may  be  brief 
as  possible,  thus  minimizing  the  evil  in  the 
aggregate. 

The  approximate  dates  of  the  completion 
of  the  new  battleships  and  cruisers  of  the 
United  States  were  given  by  the  Secretary 
of  the  Kavy  at  the  beginning  of  1902  as 
follows :  battleships :  Maine,  October,  1902 ; 
Missouri,  March,  1903;  Ohio,  May,  1903; 
Virginia,  May,  1904;  Kebraska^  July, 
1904;  Georgia,  July.  1904;  Rhode  Island, 
July,  1904.  Armored  cruisers:  Pennsyl- 
vania, January,  1904;  West  Virginia,  Feb- 
ruary, 1904:  California,  August,  1904; 
Colorndf),  January,  1904;  Maryland,  Feb- 
ruary, 1904;  South  Dakota,  August,  1904. 
With  the  completion  of  tlie  above,  the 
navy  will  have  seventeen  battleships  and 
eight  armored  cruisers.  The  total  number 
of  warships  of  all  kinds  under  construction 
at  the  same  date  was  fifty-nine,  including 
besides  those  m  e  n  - 
tioned,  nine  cruisers, 
four  monitors,  twenty- 
five  torpedo  boat  de- 
stroyers, nine  torpedo 
boats  and  seven  sub-, 
marines.  In  addition 
to  these,  the  navy  in 
commission  at  the  same 
date  included  eleven 
men-of-war  of  the  first 
rate,  meaning  above  8,- 
000  tons ;  fifteen  of  the 
second  rate,  or  between  4,000  and  8,000 
tons,  and  about  eighty  of  less  size,  including 
monitors,  cruisers,  gun-boats  and  torpedo 
boats.  The  best  calculations  therefore  credit 
the  United  States  with  being  fourth  among 
the  powers  in  naval  strength,  surpassed 
only  by  England,  France  and  Russia,  and 
followed  by  Gennany,  Italy  and  Japan.  " 
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FLOATING  DOCKS  FOR  MEN-OF-WAR 


The  immense  increase  in  the  size  o£  men- 
of-war  in  tlie  last  few  years  has  compelled 
the  rapid  increase  of  repair  and  supply 
and  equipment  stations  wherever  sucli  ves- 
sels are  to  sail.  The  navy  without  proper 
equipment  would  be  as  bad  as  no  navy  at 
I'll,  and  so  every  country  has  found  it  neces- 
sary to  seek  a  favorable  location  for  coal- 
ing stations  all  over  the  world.  In  time  of 
v;ar,  the  fighting  ships  of  the  hostile  pow- 
ers are  limited  in  their  privileges  in  neutral 
porta.  For  instance,  they  are  pennitted  to 
take  on  board  only  sufficient  coal  to  enable 
them  to  steam  to  the  nearest  port  of  tbcir 
own  country,  and  that  privilege  can  not  be 
duplicated  at  a  later  time  during  the  pi-og- 
ress  of  hostilities.  Powerful  and  threaten- 
ing as  a  great  battleship  is,  there  can  Iw 
nothing  more  helpless  than  such   u   craft 


cither  out  of  coal  or  disabled  for  want  of 
some  facility  of  repair. 

The  prime  requisite  for  well-equipped 
navy  yards  is  a  dock  in  which  even  the 
largest  vessels  may  rest  while  they  are  being 
overhauled.  There  are  two  types  of  such 
docks,  the  drydook  which  ia  built  on  land, 
with  gates  by  which  the  water  may  be  ad- 
mitted and  released  at  will,  and  floating 
diK:ks,  for  use  where  the  other  type  is  not 
available.  Like  other  powers,  the  United 
States  has  found  it  necessarj'  to  extend  its 
docking  facilities,  and  the  great  structure 
pictured  herewith  is  the  newest  one  of  all. 
This  floating  dock  is  located  at  Algiers, 
across  the  ^Mississippi  Eiver  from  New  Or- 
iians,  although  such  craft  may  be  taken 
from  port  to  port  at  will.     In  the  illustra- 
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tion,  tlic  new  battWhijt  Illimjis  is  sem  in 
the  dock  iiigli  out  of  the  water. 

In  ppitc  of  tlic  great  size  uf  the  floating 
dock,  the  method  of  its  use  is  .simple  cnmigh. 
Thf  frrncral  shape  of  the  peculiar  strucluro, 
if  it  were  cut  right  throiigh  to  show  a  sec- 
tion, is  that  of  a  great  letter  U,  but  on  the 
outside  it  is  reetanpiihir,  tlio  curve  of  the 
U  weurring  oiilv  on  the  inside.  The  jircat 
Ixjttom  and  sides  of  it  are  hollow,  and  under 
onlinitry  circumiitanees  it  floats  high  cmi  tlie 
water.  \Vhen  it  i.s  desired  to  take  a  vessel 
info  the  dock,  (lie  great  pontoons,  which  are 
eiR-liised  in  the  Ixjtfoin  and  the  lower  part 
of  the  sides,  are  pumped  full  of  water,  so 
that  it  ^i1;k.^  to  whalever  dcjilh  is  recpiired 
lo  permit  the  admission  of  the  ship.  AVith 
the  end  gates  ojien,  the  ship  is  now  moved 
cautiously  into  tiie  tlix-k,  anil  hraeed  in 
placi.',  afier  which  the  water  is  ]humi>t'd  out 
of  the  ]iontooMS.  As  the  dock  rises,  of 
course  the  vess<'l  rises  with  it,  until  at  last 
it  is  entirely  uneovered  and  ready  for  what- 
ever repairs  are  necessary.  In  order  to  re- 
lease the  ship  from  this  position,  ilie  same 
process  is  reversed.     In  the  picture,   one 


nbtains  a  striking  view  of  the  bottom  and 
Imjw  of  the  Illinois  and  its  projecting  ''ram." 
The  peculiar  trusses  extending  from  the 
side  of  the  dock  to  shore  are  hinged  at 
each  end  so  that  although  the  dock  may 
rise  and  fall  with  the  tide  or  the  weight  of 
ves.sels,  it  still  maintains  its  ]>osition  in 
reference  to  the  shore.  Another  new  float- 
ing dtx'k  wliich  came  into  service  for  the 
American  navy  is  the  one  at  Havana, 
which  was  built  at  Birkenhead  for  the 
iSjianish  Government  in  18s7,  and  cost 
nearly  $1100^000. 

The  other  illustration  sh.jws  the  launch 
iif  a  new  floating  d<iek  constructed  in  Eng- 
land for  use  in  Bermuda.  This  dock  is 
r'4ii  feet  long,  the  side  walls  are  fifty-tliree 
feet  high,  and  the  total  width  of  the  struct- 
ure is  100  feet,  with  100  feet  Ivtween  the 
•'.■alls.  This  dock  is  capable  of  lifting  out 
of  the  water  a  sliip  17,500  tbns  in  weight, 
and  drawing  thirty-two  feet  <^f  water.  This 
d.)ek  cost  $l,ir»0,000,  of  w^ich  $17.1,000 
measured  llie  cost  of  towing  it  across  tlie 
Atlantic  Ocean  to  Bermuda. 
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THE  FIRST  CABLE  ACROSS  THE  PACIFIC  OCEAN 


Now  that  the  political  and  commercial 
sway  of  the  United  States  extends  far  into 
the  Orient,  it  is  necessary  to  connect  the 
nation  with  its  remote  dependencies  by 
steamship  lines  and  submarine  cables  under 
our  own  control,  so  that  communication 
may  be  uninterrupted  at  all  times.  Steam- 
ship lines,  in  fact,  are  already  established 
between  the  Pacific  coast  of  the  United 
States  and  our  island  possessions  of  Ha- 
waii, Samoa,  Guam  and  the  Philippines. 
In  order  to  accomplish  the  other  purpose. 
Uncle  Sam  is  about  to  spend  9,000,000 
good  American  dollars  for  copper  wire, 
gutta  percha,  jute  yarn,  tar,  and  steel  wire. 
When  this  money  has  been  spent  and  a  fleet 
of  ships  and  a  thousand  electricians  and 
engineers  have  finished  their  work,  the 
Philippines  and  the  United  States  will  be 
within  half  a  minute's  talking  distance  of 
each  other. 

The  cable  which  will  establish  this  com- 
munication will  be  the  first  to  span  the  Pa- 
cific, and  almost  triple  the  length  of  the 
longest  submarine  wire  ever  laid.  From 
San  Francisco  to  Manila,  with  stops  at 
Guam  and  Honolulu,  the  distance  is  nearly 
8,000  miles. 

The  making  of  this  great  stretch  of  cable 
is  a  colossal  task.  About  22,740  tons  of 
material  will  be  required — 1,980  tons  of 
copper  wire,  12,000  tons  of  steel  wire, 
2,300  tons  of  jute  yarn,  4,300  tons  of  com- 
pound and  tar,  and  1,2G0  tons  of  gutta 
percha.  This  means  a  total  weight  greater 
than  that  of  forty-eight  locomotives  of 
standard  size. 

Most  people  know  in  a  vague,  general 
way  that  the  submarine  wire  \s  about  an 


inch  thick^  and  that  it  resembles,  more  than 
anything  else,  the  underground  cable  which 
in  some  cities  operates  the  cable  cars.  Few 
people,  however,  have  any  idea  of  the  inner 
construction  or  of  the  ingenious  processes 
by  which  the  delicate  copper  wires  that 
carry  the  electric  current  are  so  protected 
that  they  lie  for  years  and  years  on  the  oozy 
bed  of  the  ocean,  and  do  their  work  with 
practical  inamunity  from  breaks,  accidents 
or  interruptions  of  any  kind. 

The  cable  is  composed  of  three  parts :  the 
copper  strand;  the  hemp,  tar  and  rubber 
casing  which  protects  them  from  the  water, 
and  the  heavy  steel  binding  that  acts  as  a 
shield  against  rocks,  wreckage,  the  keels 
of  ships,  and  the  sharp  teeth  of  ocean  mon- 
sters. 

The  first  step  in  the  making  of  a  sub- 
marine  cable  is  the  preparation  of  the  cop- 
per wire.  After  the  wire  has  been  weighed 
and  tested  it  is  taken  to  the  winding  drums. 
Here  it  is  rapidly  reeled  around  large, 
spool-like  devices  called  lx)bbins.  From 
the  winding  room  the  wire  goes  to  the 
stranding  room.  Here  the  seven  wires  are 
twisted  together  and  united  on  the  cable 
stranding  machines. 

The  thin  metal  threads  which  are  des- 
tined to  flash  under  the  water  messages  for 
which,  perchance,  a  world  will  wait  breath- 
less, are  now  ready  for  their  first  sheath- 
ing. This  consists  of  insulating  material, 
jute  being  usually  employed. 

In  applying  the  jute  water  is  used,  and 
as  the  least  moisture  would  render  the  cable 
useless,  a  very  careful  and  thorough  system 
of  drying  is  employed.     The  jute-covered 
wires   go  through   vacuum     drying-boxes. 
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3  last  vestige  of  moisture. 
X)xes  the  wire  passes  to 
th  insulating  material, 
llowed  to  steep  until  the 
le  so  thoroughly  impreg- 
no  chance  of  any  of  the 
iking  out,  after  the  cable 
lonsigned  to  its  watery 
e  first  stage  of  the  work 

J  making  of  the  gutta 
spite  its  great  cost,  gutta 
I  in  the  Pacific  cable,  for 

to  give  a  better  result 
m  of  casing.  From  time 
lufacturers  have  utilized 
•mpounds  as  substitutes, 
be  vulcanized  by  heating 
li  sulphur  or  some  sul- 
1,  to  deprive  the  rubber 
lities.  Even  at  their  best 
er  compounds  has  been 
;ta  percha. 

Litta  percha  the  mass  of 
il  is  first  heated  and 
ial  process,  till  it  becomes 
tned,  pliable  heap  is  then 
,  where  it  is  to  be  united 
ible  wire.  Bv  the  use  of 
le  gutta  percha  is  deftly 
e  strands  in  the  form  of 

Here  again  the  greatest 
ave  the  covering  air-tight 
»f ;  for  the  least  drop  of 
way  into  the  wire  would 
3  results. 

consisting,  at  the  present 
iiction,  of  the  copper  wire 
and  gutta  percha  cover- 
•ollcrs,  partly  through  the 
•tly  through  a  long  tank 

The  purpose  of  the  lat- 


ter is  to  harden  the  gutta  percha.  The 
cable  is  then  subjected  to  a  final  rigid  test, 
and  if  the  insulation  is  perfect  it  passes  to 
the  armaturing  department.  The  second 
stage  is  finished. 

The  third  and  final  process  is  adminis- 
tered by  the  armaturing  machine.  To  this 
powerful  contrivance  is  allotted  the  task  of 
putting  on  the  shield  of  steel  wire.  The 
big  machine  works  with  an  almost  human 
intelligence  and  handles  the  heavy  ropes  of 
steel  wire  as  deftly  and  as  easily  as  a  sew- 
ing machine  manipulates  threads  of  cotton. 
Over  the  metal  casing  is  spun  a  protecting 
fibre,  which  is  then  impregnated  with  in- 
sulating material.  It  is  the  purpose  of  this 
insulated  fibre  to  protect  the  armature  from 
the  destroying  effects  of  the  earth  and 
water.  After  being  drawn  through  a  bath 
of  lime  water,  which  destroys  the  adhesive- 
ness of  the  impregnated  fibre,  the  cable  is 
wound  upon  large  wooden  rolls  and  is 
ready  to  be  taken  on  shipboard.  In  so  far 
as  human  genius  can  make  it  so,  the  cable 
is  protected  against  any  injury  from  the 
elements  or  the  denizens  of  the  deep. 

Much  of  the  work  preliminary  to  the  lay- 
ing of  the  cable  has  already  been  done.  The 
United  States  ship  Nero  has  taken  prob- 
ably a  thousand  soundings  to  determine  the 
depths  and  character  of  the  bottom  from 
our  western  coast  to  the  Philippines. 

Four  vessels,  each  having  cable  tanks 
forty  feet  in  diameter  and  holding  about 
1,000  miles  of  cable,  will  do  the  work  of 
handing  over  the  wire  to  old  Neptune's  em- 
brace. 

When  the  cable  is  finished,  a  greater  step 
toward  the  pacification  of  the  Filipinos 
than  the  despatching  of  regiments  of  sol- 
diers will  have  been  taken.  Through 
rea'^y  communication  the  natives  can  more 
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RON  AND  STEEL  INDUSTRIES 


rial  from  which  this 
its  marvelous  machio- 
ig3,  ita  railways  and 
,  it  is,  upou  which  our 
■e  built  their  fortunes, 
all  wealth  in  the  hia- 
Ihc  steel  trust,  it  is, 
li  has  done  more  than. 
lence  to  draw  the  at- 
at  large  to  the  enor- 
f  capital  for  the  dom- 
rial  world,  not  alone 
)ver  the  globe.     So  it 


becomes  of  prime  interest  and  importance 
to  observe  the  progress  of  the  industry  and 
its  products  from  the  mine  to  the  consumer. 
There  ia  a  wide  distance  between  the 
primitive  miner  and  molder  of  prehistoric 
times,  with  his  rough  furnace,  his  rude  ap- 
pliances, and  the  customers  of  his  neighbor- 
hood, and  the  remarkable  organization  of 
mines,  transportation  facilities  and  mami- 
facluring  plants  which  now  unite  to  form 
the  great  iron  and  steel  interests.  Tho 
United  States  Steel  Corporolinn,  as  the 
trust  is  officially  entitled,  with  its  capital 
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01  the  tin  plate.    The      in  shape,  standing  erect  like  a  huge  vertical 
annually    approaches      boiler  and  lined  with  fire  brick.     A  coke 
a  value  of  more  than      fire  is  started  in  the  bottom  of  the  cupola, 
t€el  output  is  near);      and  on  top  of  the  fire  is  dumped  a  maaa  of 
lie  total  value  is  about      iron  ore,  alternating  with  lime  and  coke. 
furnaces,  rolling  mills      There  is  a  blast  pipe  below,  through  which 
y  variety  help  to  bring      a  strong  draught  is  driven,  and    a    stack 
The  crude  iron  ore  as      above  from  which  the  smoke  and  gasea  ea- 
ines  is  taken  through      cape.     The  metallic  iron  melta  out  of  the 
esses,  until  it  becomes      ore  by  the  action  of  the  heat,  stimulated  by 
for  use  in  complicated      the  blast,  and  tho  lime  takes  up  such  im- 
;  building,  or  for  rail-      purities  as  cannot  be  removed  by  the  heat 
itself.     The  metallic  iron,  melting,  runs  to 
les  from  the  mine  is      the  bottom  of  the  cupola,  where  it  accumu- 
It,  sand  and  other  min-      lates  in  a  liquid  mass.     The  floor  of  thp 
must  be  removed,  and      great  room  is  made  of  sand,  in  which  long 
!s  is  that  of  pig  iron,      troughs  arc  marked,  connecfingwith  a  main 
^.    There  is  a  melting      channel.     When  the  iron  is  all  melted  ia 
cat  cupola,  cylindrical      the    cupola,    a    spout  below    is   suddenly 
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^maBs  flows  out  id  a 
Lbese  troughs  of  satid  it 
is  broken  off  into  proper 
lent,  handling.     This  is 


sticking  up  from  its  chains.  This  passes  it 
into  the  grip  of  a  succcasiou  of  great  roll- 
ers, through  which  it  ia  aqupczcd  like  a  wet 
cloth  through  a  laujidry  wnngcT,  contin- 
ually increasing  in  lengt!i  uud  iliuiiiiishing 


jmplete  manufacturing 
convert  their  iron  into 
hout  permitting  the  pigs 
i;  8  second  heating.  Little 
B  brick  receive  the  melted 
to  the  top  of  another  cu- 
steel  converting  crucible. 
hotter  blast,  with  steady 
nd  sometimes  oil  used  to 
pat.  Carbon,  manganese, 
ds  thai  produce  the  differ- 
st^-el,  are  added  here. 
a  ia  complete  to  prodnci3 
Bs  ure  desired,  the  con- 
la  ape  received  into  molds 
11  cool  enough  fo  handle. 
il  is  now  a  steel  ingot. 
led  for  railway  rails,  the 
up  by  cranes  and  tongs, 
'livered  to  a  continuoiislv 
or  bed,  with  projections 


otherwise.  At  last  it  takes  familiar  shape, 
and  in  a  few  hours  from  the  time  it  left 
the  cupola,  becomes  the  iiiiished  railwiiy 
rail. 
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MINING  AND  COKE  MAKING 


e  earth,  thousands  upon 
are   working  da^   and 
oal  which  is  an  esstntial 
e  industrial  actiyjiy  of 
'  the  new  forma  of  power 
■vised   by  ingenious   in- 
fSj  It  has  iiot  yet  proved 
te  or  even  to  reduce  the 
■ic  power,  except  in  those 
'Vhere  it  is  generated  by 
liroB,    somewhere,    that 
d    boilers   shall   be   em- 
instance.    Electric  light 
rsede  gas,  and  so  reduce 


L 


prises  and  the  extension  of  railways  has 
been  a  factor  of  prime  iiiiportana;  in  thi' 
coal  trade  of  recent  yeara. 

Cautious  scieutisia  more  than  oucf  havf 
expressed  alarm  over  the  ihreatened  exhaus- 
tion of  the  world's  coal  supply.  And  yet  it 
appears  true  that  th::  ccijnomieal  utiliziitioii 
of  coal  by  improvements  of  poxver  applica- 
tions, will  more  than  counterbalance  tbo  in- 
creased consumption  of  the  essential  fuel, 
aud  that  after  all  nature  will  preserve  a  bal- 
ance in  some  way.     Great  areas  are  known 
to  exist  where  coal  is  plentiful,  hardly  yet 
touched  by  the  miner's  band,     Siberia  and 
the   Chinese   Empire 
are    noteworthy    ex- 
amples of  this.     Pe- 
troleum fields,  yield- 
ing apparently  limit 
less  quantities  of  fuel 
oil,  have  been  discov- 
ered   in   many   parts 
of  the  world,  and  ex- 
cept on  tbe  shores  of 
the  Caspian  Sea  bave 
been    made    use    of 
hardly  at  all.    Texas, 
the    Mexican    penin- 
sula  of   Tjiwer  Cali- 
fornia,    Central     Si- 
beria,   the  East   In- 
dies,   and    the    mid- 
Ausfralian  desert, 
come   into   this  cate- 
gory.     Such   natural 
forces,     eternal     and 
world    wide,    as    the 
winds,    the    tides   of 
COAL  K>mR  WITH  SATETT  IJ.MP.  ^     ^^^     ^^j     ,jg 
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bacting  the  attcn- 
:iBts  as  offering  rich 
'or  man's   meelianical 

finds  ihe  way.  Under 
Je3e,  thus  briefly  out- 
3dleS3  anxiety  to  con- 

with  the  possible  ex- 
I's  fuel  supply  in  tlie 
uries. 
lal  for  industrial  pur- 


into  the  earth  ; 


r  in  the  old  world. 


The  deepest  coal  oiine  known  ia  near  Tour- 
nay>  Belgium,  extending  3,542  feet  into  the 
earth.  The  deepest  coal  shaft  in  England 
is  in  the  Dutikirk  mine  of  Lancashire, 
whieh  measures  2,S24  feet. 

Pemiaylvania  so  far  leads  all  other  states 
of  Ibe  uuion  in  its  production  of  tioal  that 
a  description  of  the  industry  there  will 
servo'to  eharact«rize  it  throughout  the  coun- 


.  in  the  year  1234,  if 
ul.  After  nearly  700 
-■ads  in  the  production 
t,  the  only  country  ex- 
itatea  iu  the  extent  of 
lunual  output  of  coal 
lore  tlian  200,000,000 
e  United  Stales  is  ap- 
,000  tons  every  year. 
,  being  of  more  receot 
tetratcd  so  deep 


at  nenet 

I 


try.  Its  total  product  is  always  more  than 
half  that  of  the  entire  American  yield 
from  all  the  mines,  and  exceeds  annually 
105,000,000  tons.  So  commanding  is  this 
industry  in  the  Keystone  State  that  the  pop- 
ular mind  always  associates  the  state  and 
the  product,  and  Pittsburg  has  gained  the 
name  of  the  Smoky  Cily,  thanks  to  the  great 
manufactories  and  mines  operating  in  its 
vicinity. 

Coal  was  discovered  in  the  Schuylk 
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itiuue  their  toil, 
fed  to  use  both 
intal  tunnels  or 
their  operation. 
ic  side  of  s  hill, 
ito  the  earth  be- 
,  begins.  If,  on 
be  opened  is  not 
I  by  a  tunnel,  a 
ice  to  the  necea- 
Ft  the  tunnelB  or 
lirection  the  coal 
nt  levels,  so  that 


work  may  be  carried  on  in  many  places  at 
the  same  time.  Tracka  are  laid  in  all  these 
tunnels  or  drifts,  and  on  these,  liltle  tram 
cars  run  back  and  forth,  to  carry  the  coal  to 
the  surface.  When  they  reach  the  shaft, 
they  must  be  hoisted  by  powerful  machin- 
ery on  the  outside. 

In  European  mines,  women  aud  children 
are  often  employed  to  push  these  cars  back 
and  forth,  but  iu  the  United  States,  horses 
and  mules  are  used.  Even  these  in  some 
mines  have  been  superseded  by  locomotives, 
operated  by  compressed  air.     Such  locomo- 


The  tnduslriat  Age 


115 


dreds  of  feet  under  tanks,   from  nozzloa  connected  with   liigh- 

ifferent  from  those  pressure    pneumatic   tiihes   placed    at    the 

;  on  our  steam  rail-  points  convenient  for  the  purpose.     Such  a 

est  dangers  the  coal  locomotive  can  draw  long  trains  of  cars,  of 

nst  is  the  explosion  which  the  mule  can  handle  but  one,  and  at 

be  set  off  by  a  sin-  much  faster  speed.     It  is  thus  that  nicchan- 

Jd,  not  be  possible,  ical  inventions  are  steadily  improving  the 

ngine   operated   by  industrial  processes  in  almost  every  line  of 

The   driving  ma-  business. 

locomotives  is  not  When  the  coal  reaches  the  surface,  either 

f  the  more  familiar  by  tunnel  or  by   abaft,    it  passes   rapidly 

I  gained  from  great  through  a  series  of  processes  necessary  to 

driving  wheels,  in  clean  it,  sort  it   into  the  various  sizes  or 

locomotive  boilers,  grades  for  the  market,  and  bring  it  to  the 

acity  of  these  tanks  railway  cars  by  which  it  is  to  be  shipped 

e  inch,  from  which  to  the  place  of  sale.  A  great  coal  "breaker," 

pressure    is    main-  as  the  peculiar   structure  is  called  where 

lylinder.     The  sup-  these  processes  arc  carried  on,  is  a  plaee  of 

shed  readily  in  the  dust  and  noise,  of  rambling  sheds,  inclined 


t  part  of  their 
X>D8tant  proces- 
>  tuiiies  and 
Factoring  towns 
id  Alleghflny  are 
cities  virtually 
tcombiuat ion  of 
aient  to  tbem. 
)  an  inl- 


and Mipsisaippi  Valleya,  share  in  this  dis- 
tribution of  the  Pennsylvania  product, 

A  very  large  part  of  the  Pennsylvania 
eoal  product  is  converted  into  cote  for  use 
in  the  steel  mills  and  maniifactoriea  whpre 
it  is  needed.  The  eoke  furnaces  thus  be- 
come a  feature  of  the  conl  industry,  and 
they  have  grown  to  immense  proportions 
because  of  the  demand  of  the  steel  trade. 
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3THER  PRODUCTS  OF  THE  MINES 


Mering  cymmoiily 
Btrial  uses  is  zinc, 
certain  districts  of 
ge  quantities.  The 
be  location  of  the 
nea  of  the  country, 
ity  of  Joplin  iu  the 
be  state.  The  de- 
lead  minoa  within 
aglit  about  the  in- 
1  of  the  place  from 
fen  1890  and  1900. 
nnually  approaches 
lue  of  considerably 
T^ad  mint's  in  the 
it  half  that  uuinber 
rue  value. 


The  rapid  increase  in  the  demand  for 
electrical  appliances  of  all  sort^  has  in- 
creased in  like  measure  the  value  and  the 
need  of  zinc  which  is  used  so  much  in  elec- 
trical mechanics.  This  has  resulted  to  the 
profit  of  the  zinc  miners,  in  like  degree  as 
the  copper  interests  have  profited  from 
the  same  cause.  The  enormous  copper 
mines  of  northern  Michigan,  Montana  and 
Arizona  havo  mnltiplied  in  the  value  of 
their  output  within  recent  years,  thanki  to 
the  demands  of  electricity  In  ita  varloMe 
uses.  The  annual  production  of  copper  in 
Montana  approaches  $30,000,000,  and  the 
other  producing  states  named  arc  not  far 
behind.  The  total  annual  vahie  of  our 
mineral  products  equals  $650,000,000. 
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E  CITY  "SKY-SCRAPER 


»> 


i  half  a  century 
e  of  their  labors 
lany  changes  in 
ivity  and  hoiise- 
nost  think  them- 
;  and  if  our 
ss  ago  could  be 
entions,  the  dis- 
)day  they  would 
■  a  delusion.  It 
le  of  the  western 
^ears  ago  gained 
Iness  among  his 
'  telling  them  of 
lad  to  call  wig- 
iding,  which  he 
and  eight  stories 
jrears  he  was  re- 
of  the  tribe  to 
pose,  and  when 
joumev  the  red 
ler's  stories,  and 

the  meantime 
eight  of  ten  and 
years  he  stoutly 

his  statement, 
the  tribe,  until 
igan  to  fail,  he 
}  been  mistaken, 
lim,  that  he  had 
»urney  and  the 
it  was  unreason- 
)uld  live  in  wig- 
t. 

aboriginal  trav- 
han  that  of  one 
stors  who  might 
?ets  of  our  great 
lercial  and  office 


buildings  many  times  as  tall  as  the  tallest 
factory  chimney  a  few  years  ago.  The  "sky- 
scraper" has  its  distinct  place  in  modern 
city  building,  and  its  name  is  happily 
descriptive  of  its  characteristics.  The 
phrase-makers  have  been  busy  with  this 
modem  giant.  The  inhabitants  of  the  tall- 
est buildings  are  popularly  known  as  the 
cliff-dwellers.  One  apt  critic  has  likened 
the  narrow  streets  thus  overhung  to  the 
canyons  of  western  rivers,  worn  by  erosion 
through  the  ages,  to  a  level  far  below  the 
natural  surface  of  the  country.  In  this 
comparison  the  busy  traffic  upon  the  streets 
below  becomes  the  eroding  stream,  and  the 
walls  of  brick  and  stone  the  rough  sides  of 
the  canyon. 

Leaving  these  apt  comparisons  for  the 
more  practical,  we  find  that  apparently 
there  is  yet  no  limit  to  the  height  of  the 
city  sky-scrapers.  Chicago  was  the  pioneer 
in  their  construction,  and  today  some  of 
Chicago's  streets  are  almost  lined  with 
splendid  structures  of  this  type.  But  New 
York  has  outstripped  Chicago,  while  every 
large  city  from  the  Atlantic  to  the  Pacific 
has  its  quota  of  these  architectural  innova- 
tions, and  they  are  no  longer  a  novelty. 

It  is  hardly  more  than  fifteen  years  since 
the  first  sky-scrapers,  the  Montauk,  the 
Tacoma,  and  the  Owings  buildings,  were 
erected  in  Chicago,  and  now  their  twelve- 
story  limit  seems  low  indeed  in  comparison 
with  the  multitude  that  have  succeeded 
them.  When  they  were  begun  no  one 
prophesied  that  others  more  than  twice 
their  height  would  follow  within  ten  years. 
And  yet  they  were  a  result  of  conditions 
that  have  been  forming  for  many  years. 
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!ome   improved  framework,  braced  and  bolted  together  untii 

jes  had  risen  with  it  stands  like  a  skeleton,  elad  oulj  on  tho 

the  business  ecn-  eurfatie  with  the  brick  or  stone  facing  for 
>ecame  more  and  its  flesh.  Such  a  framework,  properly  built, 
assenger  elevator,  can  no  more  be  shaken  down  hy  an  earth- 
gli  buildings  to  be  quake  than  can  a  birdcage.  And  the  ma- 
en  perfected.  So  sonry  itself,  supported  independently  by 
legan  to  study  the  the  steel  beams  of  each  floor,  is  not  required 
eloped  what  has  to  maintain  its  own  weight  from  the  bottom, 
he  "Chicago  con-  This  is  a  great  economy  of  light  and  space, 

method  of  build-  to  mention  only  one  detail.     Under  former 

masonry  are  only  methods  the  walls  had  to  be  thicker  at  the 

rol«:IJon,  but  the  bottom,  the  taller  the  building  was  to  be, 

^f  is  in  the  steel  And  for  a  very  high  sirueture  such  walls 


^              ^^ 
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\  of  their  steel  sup- 
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elieved  by  changing 
parent,  we  have  not 
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ig,  by  consolidation 
the  last  few  years, 
tion  and  magnitude 
listration  and  office 
^  is  past  when  the 
ef  officer  of  a  large 

observe  its  details 
trol  over  its  admin- 
become  a  matter  of 
^h  organization,  of 

of  selected  trust- 
rarious  subdivisions 
usted,  and  who  will 
ully  the  interests  of 
corporations    which 

3SS  found  in  these 
is  in  their  possible 
onal  loyalty  of  their 
1  in  this,  the  highest 
maintain  their  per- 


manent prosperity  against  the  movement 
toward  individual  business  independence. 

Andrew  Carnegie,  the.  great  ironmaster 
whose  benefactions  to  the  cause  of  learning 
have  made  him  conspicuous  in  directions 
outside  of  his  industrial  undertakings,  de- 
clared in  an  estimate  of  himself  that  he 
had  prospered  largely  because  he  had  the 
discernment  to  surround  himself  with  loyal 
employees  who  knew  more  than  he  did. 
Whether  Mr.  Carnegie  intended  this  lightly 
or  not,  the  merit  of  the  expression  can  not 
be  denied.  The  ability,  the  strength  and 
the  time  of  one  man,  however  brilliant, 
could  not  be  expanded  to  encompass  the 
manifold  obligations  of  the  enormous  com- 
mercial and  financial  and  industrial  under- 
takings of  to-day. 

An  accompanying  illustration  shows  the 
interior  of  the  largest  office  in  the  world, 
the  business  office  of  one  of  the  great  pack- 
ing-houses at  the  Chicago  Stock  Yards, 
whose  operations  are  described  elsewhere 
in  this  volume.  This  illustration,  made 
from  a  photograph,  indicates  more  clearly 
than  words  can  do,  the  size  of  such  a  busi- 
ness concern.  No  argument  is  needed  to 
suggest  that  only  by  the  most  perfect  organ- 
ization and  subdivision  of  duties  could  such 
a  business  be  carried  on  without  great  waste 
of  time,  labor  and  money.  Here  a  thou- 
sand clerks,  bookkeepers  and  other  em- 
ployees work  in  a  single  immense  room, 
carrying  on  the  business  of  the  plant  which 
operates  nearby  and  deals  with  the  whole 
world.  So  it  is  with  great  railway  con- 
solidations, great  banks,  wholesale  houses 
and  other  forms  of  modem  commerce  and 
industry.  Those  which  organize  most  per- 
fectly to  forbid  waste  and  to  utilize  all 
their  resources  and  energies  are  the  onp- 
which  achieve  conspicuous  success. 
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STREET  LIFE  IN  A  GREAT  CITY 


ife  in  a  great  city 
:  to  the  observer, 
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great  international  exposition,  so  carefully 
selected  are  the  goods  and  from  such  widely 
diverse  markets  of  the  world  do  they  come. 

Once  out  of  the  business  district  of  the 
city,  and  passing  through  the  more  crowded 
residence  portions,  another  evidence  of  the 
multitudes  who  dwell  in  such  a  center  of 
population  may  be  seen.  "Blue  Monday" 
is  just  as  regular  in  its  arrival  in  the  city 
of  a  million  as  it  is  in  the  small  village, 
and  the  freshly  washed  garments  of  the 
household  need  sun  and  air  for  drying  in 
like  maimer. .  Without  beautiful  lawTis  and 
ample  grounds  around  them  as  have  the 
more  favored  quarters  in  the  less  crowded 
commimities,  the  people  of  the  tenements 
must  utilize  what  facilities  they  have.  The 
essential  and  practical  clothesline  is  made 
the  subject  of  household  ingenuity.  The 
narrow  back  yards  between  the  tenements 
are  criss-crossed  with  an  apparent  tangle 
of  lines,  some  high  in  the  air  and  stretched 
to  telegraph  poles,  or  from  house  to  house 
between  fourth-story  windows.  The  glimpse 
of  such  an  area  thus  decorated,  on  a  city 
washday  when  the  sky  is  clear  and  the 
bright  sun  has  encouraged  the  outdoor  dry- 
ing of  the  fresh  linen,  is  peculiarly  novel, 
and  suggests  forcibly  the  crowded  fashion 
in  which  people  in  the  city  must  live. 

The  immigrants  who  come  to  America 
generally  choose  to  settle  in  communities  in 
the  cities,  forming  streets  and  even  whole 
districts  of  their  own  nationalities.  In  Xew 
York  and  Chicago  Russian,  Jewish,  Polish, 
Italian,  Chinese  and  other  special  quarters 
have  been  established,  where  they  preserve 
their  European  customs  and  afford  interest- 
ing street  sights  for  strangers. 


■ning    houi-a,   tho  call  of  the  eomuiisaion  men  to  whom  they 

i  a  busy  one.    Be-  are  consigned.     The  sales  go  on  all  day 

k,  nearly  35,000  long,  and  are  marked  by  methods  that  liavo 

their  employ-  been  gradually  simplified  to  a  most  fxlni- 

the   paeking-  ordinary  degree.    From  the  chutes  the  ani- 

iduatriea.     The  mals  are  driven  to  pens  that  custom  has 

me  of  unloading  given  to  each  particular  firm.     Here  they 

from  the  weslem  are  inspected  and  sold.     Government  in- 

I,  and  diiriug  the  epectora  throw  out  poor  stock,  while  th* 


e  Argentine  Re-  developed  as  adjuncts  to  the  Stock  Yards 
tie  industry  has  of  Chicago,  that  everything  is  saved  of  tlie 
wenty-five  years,  slaughtered  animals  except  the  squeal  of  the 
od  are  strong  in  pigs.  So  complete  is  the  utilization  of 
th  their  dreased  every  shred  of  what  in  a  less  perfect  or- 
producta  of  our  ganization  might  he  called  waste,  that  the 
:  purchasers  and  ancient  jeat  becomes  almost  literally  true. 
veloped  at  such  It  is  to  this  fact  that  in  large  degree  is  at- 
ind  the  others  in  tributed  the  rapid  upbuilding  of  the  im- 
second  to  them,  mense  establishments,  and  the  steady 
lare  in  the  rapid  growth  of  great  fortunes  for  their  owners. 
The  value  of  the  by-products  saved  from 
the  refuse  in  a  single  large  packing-house 
p  in  the  course  of  the  year,  itself  measures 

almost  a  fortune,  and  establishes  the  differ- 
in  circulation  in       ence  between  profit  and  loss. 
luch  have  been  Let  us  follow  the  processes  of  a  typical 


i 
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1  stored  in  great  a  powder  for    commercial    purposes;  the 

ter  dispositJoa.  bladders  are  dried  and  sold  to  druggists,  to- 

out  later  wrapped  bacconists,   and   others;   the  fat  goes  into 

iway  in  specially  oleomargarine,  and  from  the  hoofs  and  feet 

ars  all    over  the  and  other  parts  come  glue  and  oil  and  fer- 

sseb  to    Europe.  tilizing  ingredients. 

3  through  various  Over  the  slaughter  house  is  a  series  of 

he  preparation  of  rooms  heaped  full  of  bonea  and  horns.  The 

thing  that  apper-  bones  are  boiled  to  get  the  fat  of  the  mar- 

■f  is  sold  and  put  row  as  well  aa  to  clean  them.     Then  they 

!  the  horn  of  com-  are  dried  and  sliaken  about  until  they  are 

hs  of  leg  bone  go  as  smooth  and  clean  as  cotton-spools.     The 

aiife  handles ;  the  kiiuckle-joints  are  cut  off  them,  and  one 

isings;  their  con-  room  is  filled  with  the  ground-up  flour  of 

terial;  the  livers,  those  parts.     The  white  aud  pretty  Iwnes 

and  Ihe  stomachs  that  remain   are   shipped   to  Conneclicul, 

ire  sold  over  the  England,  and  Germany,  to  be  worked  into 

ihe    nation;    the  knife-handles,       fan-handles,      tooth-brush 

up  into  meal  for  handles,  hacks  for  nail  brushes,  sides  for 

dried  and  sold  as  pen-knives,  and   into  butlon-hrjok  handles, 


■t,  and  death  is  prac- 
Tbe  dead  body 
)8ened  over  a  vat  of 
phieli  it  is  plunged, 
e,  and  the  water  is 
I.  Suddenly  a  great 
and  it  falls  upon  a 
that  is  hooked  to  its 


MAKlNfi    BUTTEKINE. 

iiosp  pulls  it  through  a  steam -sera  per.  The 
knives  of  this  machine  are  set  at  every 
aiigle,  and  miss  no  part  of  the  hide  on  the 
body. 

Once  out  of  the  reach  of  the  scraper  a 
number  of  men  pass  the  body  along,  and 
remove  every  bristle  and  speck  that  was 
missed.      Then    the   body,    still    traveling 


L 


e  meaU  mii]r  be  ■ 


J 


If  men  in  wak- 
in  the  proceas 
itick  the  knives 
ite  of  twenty  a 
ontiniie  to 
edalists  at  tliat 


verily  asttmisIiiDg.  One  company  in  a  Bin- 
^le  year  has  purchased  live-stock  to  the 
total  of  1,437,844  cattle,  2,658,051  sheep 
and  3,928,659  hogs.  Sales  the  same  year 
amounted  to  $150,000,000  and  the  sliip- 
meiits  retjuired  107,684  railwuy  ears.   From 


I 


BSSINQ    MUTTON  IN  A   PACKINB   HOUSE. 


CABS  appears  at 
ead  apart  with 
r  the  ref  rigerat- 


:are 


business  of 
■houses   are 


this  numhcr  of  live-stock,  the  packing-house 
produced  in  addition  to  the  meat,  100,344.- 
588  pounds  of  lard;  6,472,857  pounds  of 
wool;  3,SSS,9R3  pounds  of  neatsfoot  oil; 
5,487,540  pounds  of  glue;  8,116.338 
pounds  of  butterine;  26,009,453  pounds  of 
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sr  one  travels,  and 
houses  ar<!  kuowii 
II  markets  as  tbey 
ustry  of  our  coun- 
tlirough  more  di- 
u  remote  regions 

ITT  IS  FED 

'\i  a  great  city  is 
their  details,  but 
in  Ihpir  entirety, 
etablea,  tho  manii- 
■dtry  and  dairy 
Be  other  articles 
Rill  of  fare  of  the 
lliered  together  in 
for    neigh borlinnd 


supply,  a  very  largo  part  of  the  industrial 
activity  of  the  world  has  to  be  levied  upon 
to  assist.  Tho  meats  huvo  come  from  the 
cattle  ranges  of  the  aoutJiwestem  and  north- 
western states  of  our  own  country.  Ac- 
cording to  seasou,  fruits  and  vegetables  niuy 
have  eouie  from  Southern  California,  the 
Gulf  of  Mexico,  the  West  Indies  or  our 
own  immediate  neigbliorhootl.  Whole 
traiti  loads  of  milk  come  into  the  cities 
every  morning  from  the  dairy  regions 
round  about.  Imported  food  supplies,  such 
as  apices,  tea,  coffee,  chocolate  and  tho  mul- 
titude of  other  Jclicacica,  are  brought  from 
nil  over  Ihe  world,  Fislicrmrn  an;  dro|>- 
piiig  their  uefs  in  tlic  Mediterranean,  or  off 
llio  Grand  Banks  of  NewfoiimlJand,  or  in 
Lake  Superior,  or  in  the  Norlh  Pacific  to 
supply   us   with    sardines   or  nmckprel   or 
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ts,    day    after   day.  boxes  which  have  overflowed  from  within 

riking  feature  of  the  the  stores. 

ng  a  great  city  may  Here  arc  dealers  who  purchase  vegetable 

market  streets  of  a  and  fniit  crops  from  all  over  the  United 

lesale  dealers  distri-  States.     Some  of  them  liuvtr  scores  of  biiy- 

■h  they  receive  from  era,  who  visit  farmers  throughout  the  eouii- 


1 

N 

i 
r-. 

1  ^IFV 

PREPARIVO  TURTLES  POR   SOUP. 


St   the    sidewalk   on  try,  contracting  for  their  friiil   and  vcjre- 

I    processions    keep-  tables.      Other     (lealers     speeialize     upon 

passing  each   other  tropical    products,  and   tlie  banana  trade, 

sunrise   to   dusk  at  which  is  largely  in  the  hands  of  Italians, 

1  themselves  are  ex-  has  risen  to  enormous  portions.     Saturday 

1  the  (Treat  crates  and  ia  the  busiest  of  all  times  on  "the  street." 
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inee  1R48  the 
industrious  in 
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Qbcr  is  yearly 


used  by  the  United  States  for  the  lumber 
and  paper  trade.  This  is  equivalent  to  the 
product  of  about  4,000,000  acres  of  good 
virgin  forest,  an  area  equal  to  Khode  Island 
and  Connecticut  combined.  This  docs  not 
include  the  wood  used  for  fuel,  which  is 
about  four  and  a  half  times  more.  Four 
million  feet  is  used  for  matches,  the  prod- 
uct of  400  acres  of  good  virgin  forest. 
About  620,000,000  cross  ties  are  now  laid 
on  American  railroads,  and  90,000,000  new 
ties  are  required  annually  for  renewals. 
There  are  now  standing  nearly  7,500,- 
000  telegraph  poles  and  750,000  new  poles 
are  required  each  year  for  renewals.  These 
figures  do  not  include  telephone  poles  and 
the  poles  required  on  new  railway  lines. 
The  timber  used  for  tics  and  poles  each  year 
is  equivalent  to  the  product  of  100,000 
acres  of  good  virgin  forest.     The  amount 
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gle  year  for  making 
:lie  product  of  fully 
wth  bard  wood  land. 
:quire  at  least  500,- 
aewspaper  aud  pack- 
m  wood.  The  total 
wood  for  paper  pulp 
:   than    800,000,000 


Under  the  forcats'  sliudc,  snow  drifts,  how- 
ever, melt  gradually  throughout  summer, 
thus  supplying  never-failing  streams  for  the 
watering  of  the  lliiraty  crops  in  the  valloya 
below, 

Kecognizing  these  facts,  Americans  with 
foresight  and  prudence  have  induced  the 
government  to  establish  forest  reserves  ia 


ELEPHANT  PILING  TEAK  LOG( 


the  denuding  of  a  the  United  States,  where  no  timber  may  lie 

«in    reversion  to  a  cut  except  under  tlic  most  rigid  and  exact- 

tlie  forests  that  shcl-  iiig    restrietioiis.     Tliere  arc  forty-one  of 

linfall,  yielding  the  these  forest  reserves  in  the  United  States, 

into  the  prairies  of  created  by  presidential  proclamations  ac- 
8.  If  the  Rocky  cording  to  an  act  of  Congreae,  and  em- 
!,  were  to  suffer  the  bracing  a  total  estimated  area  of  46,410,- 
\  snows  which  cover  209  acres.  The  greatest  of  these  is  in  Ore- 
Id  melt  rapidly  dur-  gon,  in  which  state  a  .linglo  reserve  includes 
ing  time,  and  would  4,588,800  acres.  California,  Washington, 
8  floods,  destroying  Colorado,     Idaho,     Jfonfana,     Wyoming, 

in  the  season,  when  Utah,  South  Dakota,  New  Mexico,  Okla- 

would  lie  none,  and  boma,  Arizona  and  Alaska  are  the    other 

perpetual    drought,  states  and  territories  in   which  forest  re- 
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aaiBB  very  irapor- 

ed  ill  later  years 
states.  Michigan 
be  lumber  indus- 
tuctioQ  of  nearly 
imber  and  many 
from  the  limher 
uinsula  in  Michi- 


very  great,  with  Oregon  and  Waahington  in 
the  lead. 

The  work  of  the  lumbermen  m  the  north- 
ern forests  begins  in  the  winter,  when  haul- 
ing on  great  sleds  becomes  the  easiest  way 
to  bring  the  loirs  out  of  the  furrst.     The  lifi' 

in  the  \"--::\\^^  >m],i|-  ..r    \!i-!:r;^n'    :.'    Uiis 


xlenfiive  pine  for-  ness,  but  the  men  become  strong  in  it,  and 

1  the  area  now  rdnm  to  the  same  employment  year  after 

Bin  and  Minne-  year.    The  logs  are  hauled  over  llie  snow  to 

btea  in  the  i)ri>-  the  banks  of  the  rivers,  to  awail  the  thaw 

D  tliP  other  forest  in  the  xpring.     When   the  wn  bfaks  and 

uisiana  and  other  the  melting  sdowb  cause  the  streams  lo  ri«e, 

urge  quantities  of  the  1<^  are  picked  up  by  the  airrcot  and 

t forest  products  carried  dovm  stream  rapidly  toward  tboir 

The  lumber  destination.    This  is  usually  a  milling  town 

^Bst  states  are  at  the  mouth  of  the  Etrcam,.  where  the  tog» 
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It  IB  at  this  time  must  be  the  tinest  iMTs  of  th<;  rarest  iiortli- 

blockades  occur,  em  animals,  cut  according  to  the  fashion 

sty  on  the  part  of  of  the  current  season  and  tinialicd  with  skill 

urging  them  do\vTi  and    beauty.      Wool   from   the  sheep,   the 

and  start  the  flow  camel  and  the  alpaca  is  slieared,  woven  and 

er  rivers,  the  logs  marketed  all  over  the  world.     Fib<T  i)laiit.-< 

a  huge  rafts,  and  are  cultivated  and  utiMzed  most  deftly  for 

the  milling  towns,  the  making  of  such  fabrics  as  appeal  to  the 
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re  producc<l,  our 
Jtude  of  other  im- 
domestic  neceasi- 


IN  AHEBICA 

es,  mankind  takes 
fed  and  shelten-d 
led.  Xo  longer  do 
kins  sen'c  the  pur- 
are  utilized,  they 


FROM  THE  SPOOL  TO 


taste.  Oo(ton  is  not  the  only  vegetable  fiber 
in  use  for  threail,  eloth  and  frarmenls.  In 
different  countries,  hemp,  flax,  jute,  ramie, 
eoeoanut-bark,  pineapple  fib<'r  and  other 
products  are  used  Iwally  for  the  produetiiin 
of  cloth.  The  world  over,  hitwever,  cotton, 
wiiol  and  silk  are  the  materials  from  which 
the  ijarmcntfl  of  mankiinl  are  niiidc;.  T,iiic;i 
is  mneh  reduced  in  favor,  of  lati'  yi-ar^,  ha 
eotlon  has  multi|ilied.  Silk,  indeed,  U  lln- 
"idy  fabric  materially  paining  on  cotton 
and  woo],  and  its  advance  is  a  natural  one. 
juritificd  by  itJi  Iteauty 
and  explained  by  the  in- 
crease of  larffft  trade 
with  Japan,  China  and 
India,  wbr^ncc  so  much 
of  the  silk  comes. 

The  rniiJ'l  State'^  i-- 
the  leader  in  th- world'- 
cotton  triidi-.  This  val- 
uable pr<fluct  was  first 
rai^  in  the  Unite<l 
States  in  Virginia  in 
THE  CLOTH.  1*21,  And  wfl8  first  ex- 
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LOOM. 

n  1747.  Within 
■ogress  of  the  in- 
difficulty  in  sep- 
ber  was  the  cause 


shipping  ports  and  markets  arc  Galveatoii, 
New  Orleans,  Mobilo,  Snvuiiiiali,  ('harlcs- 
ton  and  Ilichmond. 

The  manufacture  of  cotton  in  the  United 
States  has  been  growing  rnpidlj  in  ri'coiit 
years.  In  1890  the  number  of  eatablish- 
mcnts  for  the  preparation  and  manufuetun! 
of  cotton  and  cotton  goods  was  2,(i41,  and 
the  capital  employed  was  $300,000,000. 
For  the  manufacture  of  cotton  goods  alone, 
apart  from  mixed  goods,  there  wore  005 
mills,  with  an  aggregate  capital  of  ^SriT),- 
000,000,  employing  222,000  hands.  The 
annual  coat  of  material  used  wn.t  $l.'i.'),fl00,- 
000,  and  the  value  of  Ihe  pn»du<'ls  *2fi.'*,- 
000,000.  Ten  years  later  the  showing  whs- 
greatly  iiicn-aHcil, 
chieily  by  the  cstiili- 
Hshmrnt  of  numerona 
important  milla  in 
the  sonthern  statea 
themselvoH.  Tlie  ten- 
dency tndieatea  that 
the  time  baa  come  to 
take  advantage  of  the 
cheap  labor  of  the 
sfjuth.  and  the  prcx- 
imity  of  the  cotton 
nitcd  States  ap-  fields,  to  operate  more  economically  and 
1  the  annual  pro-  evade  surplus  freight  on  raw  material. 
)0  bales,  the  an- 
ing  about  $325,- 

e  countries  with 
iction  after  our 
;hind  this  coun- 
ates  prmhice  cot- 
t  the  head  of  the 
pi  as  close  rivals 
I,  Alabama,  Ar- 
rth  T'arolina  fol- 
e  greatfcit  cotton  wutino  velvet  w  a  gn* 
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HISTORY   AND   HOW    IT   IS   MADE 


s  realize*]  tbat 
i  must  be  per- 
I  were  to  bo  ob- 
generation  wouli) 
as  its  forefathers 
ng  the  advantage 
ly  gained.  So  at 
ihe  only  tablets  at 
red  strange  hicro- 
tell  what  was  de- 
Jn  the  height  of 
Uisks,  pyramids 
ne  place  of  the 
J'  and  terracotta 
ng  of  tablets,  and 
I  formed,  jwrtions 
WAf  to  give  us  the 
Bbc  Babylonians 
Kue  passed  other 


materials  were  introduced,  plates  of  metal, 
skins  and  hones  of  animals,  ivory,  wood 
and  wax  Ijeing  used. 

Tt  was  Egypt  that  gave  us  the  real  fore- 
runner of  paper,  and,  indeed,  the  name  il- 
sclf,  by  a  material  made  from  the  gracehil 
water  plant  of  the  Nile,  the  familiar  Egyp- 
tian bulrush  or  papyrus.  Out  of  the  pith 
of  its  stems  were  made  sheets  of  a  material 
not  mneh  indecil  like  the  paper  of  to-day, 
hut  the  pioneer  of  pajier  uianufactui-e. 
Rolls  of  this  material  were  made  into  hooks, 
and  a  large  amount  of  the  history  and  liter- 
ature of  ihc  time  was  thus  preserved  for  the 
use  of  students  of  to-day.  The  Chinese, 
about  the  same  lime,  were  independently 
learning  to  make  paper  from  rice  and  silk. 
The  first  rival  of  papyrus  was  parchment 
prepared  from  (he  skins  nf  shc-ep  and  goats. 


m  I  f 
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tile  from  the  be- 
proccas  required 
3  is  a  striking  con- 
the  present,  whon 
be  made  from  the 
within  twentj- 
d-made  paper  is 
[or  special  pur- 
^land  notes  are 
e  bj  hand,  with 

ipensive  grades  of 
im  rags,  gathered 
lantities  from  all 

I  from  all 

f  the 


important  of  the  rag  marltet^.  They  come 
to  the  factories  iii  ali  conditions  of  filth, 
and  the  processes  of  sorting  and  cleaning 
are  of  the  ulmost  importauoe  to  the  perfec- 
tion of  the  product,  The  mills  making  the 
highest  grade  bond  paper,  and  that  used  for 
our  paper  money,  use  nothing,  however,  ex- 
cept new  rags  fresh  from  the  milts  or  from 
garment  factories  where  the  trimmings  are 
saved  for  the  purpose. 

When  sorting  and  cleaning  are  done,  the 
rags  are  chopped  into  small  pieces,  boiled 
for  a  daj  under  steam  pressure,  and  finally 
treated  with  chemicals  for  an  additional 
cleaning  and  ^caching  of  the  resulting 
pulp.    By  this  succession  of  processes  the 
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;  is  stripped  from 
,Le  factory.  Here 
Into  small  bliwks, 
und  to  a  powder 
lien  diluted  with 
ically  treated  to 
all  resinou9  and 
isos  through  pro- 
Fwhich  paper  is 


clean  linen  rags,  and  there  is  a  special  at- 
lacliment  on  the  machine  by  which  the  silk 
threads  always  seen  in  our  paper  money 
are  introduced.  It  is  forhidden  to  make 
such  paper  for  private  use,  under  the  aiune 
penalties  that  apply  to  counterfeiting. 

Paper  fills  an  important  place  in  many 
mechanical  arts,  and  there  are  various 
novelty  papers  made  which  have  important 
uses.  Paper  made  with  a  quanlity  of  as- 
bestos fiber  is  used  for  fire-proofing  pur- 
poses ;  tar  paper  is  used  for  covering  roofa 
and  lining  walls ;  photographs  are  made  up- 
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e  by  a  chemical 
nsparent  paper, 

paper,    safety 

1  other  familiar 

of  the  ordinary 

d  emery  papers 

sheet  of  paper 
nkling  sand  or 
3e.  Car  wheels, 
and  many  arti- 
ade  from  paper 

3  in  paper-mak- 
hird  of  all  that 
city  of  Holyoke, 
itest  paper  cen- 
nsive  papers  of 
;  of  paper,  from 
3at  quantities  in 
.  and  Wisconsin, 
bich  provide  the 
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he  affairs  of  the 
e  modern  news- 
gnitude  and  an 
'  the  pioneers  of 
anged  greatly  in 
the  newspaper 
himself  all  the 
abors  of  his  of- 
different  institu- 

ig  paper  may  be 
Dscribers  at  their 
es  hundreds  of 
ublication,  hun- 
tvork  in  one  de- 


partment or  another  to  produce  and  circu- 
late the  printed  pages.  In  fact,  the  work 
of  producing  the  paper  begins  long  before 
the  time  of  its  publication,  and  enlists  the 
energy  of  men  who  may  be  far  away.  The 
material  equipment  of  presses,  machinery 
and  type  comes  from  great  factories  where 
the  highest  mechanical  ingenuity  is  em- 
ployed to  perfect  the  processes.  The  paper 
mills  must  turn  out  miles  of  broad,  white 
ribbon,  which,  when  printed  and  folded,  be- 
comes the  morning  paper.  Back  of  the 
manufacturers  and  the  paper  mills  come  the 
miners,  who  toil  deep  in  the  earth  to  pro- 
duce the  metals,  and  the  lumbermen  of  our 
northern  forests,  who  cut  and  raft  the  logs 
from  which  the  paper  is  made.  Corre- 
spondents the  world  over  keep  a  multitude 
of  telegraph  operators  busy,  transmitting 
the  important  facts  of  the  day  to  the  office 
from  which  the  paper  is  to  issue.  Eailways 
run  special  trains  to  insure  prompt  distri- 
bution of  the  finished  journal,  and  by  the 
time  the  newsboys,  the  clerks  in  the  busi- 
ness  office,  and  the  editorial  staff  itself  are 
added  to  the  list  of  participants,  the  num- 
l)er  who  from  the  beginning  to  the  end  have 
shared  in  making  the  paper,  which  the 
reader  buys  for  a  cent,  is  an  astonishing 
one. 

In  order  to  carrv  on  all  these  manifold 
operations  harmoniously,  and  without  delay 
at  a  critical  time,  a  great  newspaper  must 
be  organized  with  the  utmost  care.  The 
business,  the  mechanical  and  the  editorial 
departments  have  their  distinct  functions, 
all  of  prime  importance.  It  is  the  business 
department  that  does  the  work  of  securing 
subscriptions  and  advertisements,  circulat- 
ing the  paper  to  subscribers,  collecting  bills 
and  paying  expenses.  It  is  a  self-evident 
fact  that  a  carelessly  managed  business  de- 
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the  most  ably 

lent  receives 
•iters  and  art- 
pitten  and  the 
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cs  of  type-sct- 
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itter  by  mail 
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Dcal  news  and 
tcrs  who  fur- 
rting  news,  lit- 
the  like;  and 
nal  revision  to 
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,  too,  report  to 
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old  method  of  setting  type  by  hand  has  been 
done  away' with,  by  the  invention  of  a  me- 
chanical device  called   the   Linotype  ma- 
chine.    By   this   machine   one    type-setter 
can  accomplish  as  much  as  five  or  six  hand 
compositors,  with  a  higher  average  of  ac- 
curacy.    The  Linotype,  invented  and  per- 
fected by  Ottomar  Mergenthaler,  is  a  cum- 
bersome and  complicated  apparatus,  but  it 
achieves  its  purpose  with  what  seems  almost  * 
human  deftness  and  skill.     The  operator 
sits  before  the  keyboard,  not  unlike  that  of 
a  typewriter.     The  upper  part  of  the  ma- 
chine is  a  magazine  of  molds  or  matrices, 
each  in  its  own  box,  and  carrying  at  one 
end  the  form  of  a  printed  letter.     In  an- 
other place  there  is  a  quantity  of  molten 
typemetal,  kept  heated  by  a  gas  flame.    As 
the  operator  taps  the  keys  indicating  the 
letters  he  desires  to  use,  each  matrix  slips 
from  its  box  in  proper  order  and  falls  into 
place  in  a  little  tray  made  for  the  purpose. 
When  these  have  assembled,  to  the  length  of 
a  full  line  of  type,  an  arm  controlled  by  a 
lever  lifts  them  to  a  set  of  clamps,  where  an 
impression  is  taken  from  them  in  the  proper 
quantity  of  the  hot  metal.    This  is  the  line- 
of-type,  cast  in  one  piece,  which  gives  the 
machine  its  name.     The  matrices  are  car- 
ried  up  to  the  magazine  again  by  another 
arm,  and  by  an  ingenious  device  each  is  dio- 
tributed  to  its  proper  place  once  more. 

When  the  article  has  been  put  in  type  in 
this  fashion  from  the  manuscript,  an  im- 
pression is  made  from  the  type,  called  a 
proof,,  and  this  is  sent  to  proof-readers,  who 
examine  it  for  errors  which  must  be  cor- 
rected. "When  the  type  has  accumulated 
sufficiently  to  be  classified,  or  made  up  into 
the  page  of  the  paper,  this  is  done,  and  the 
entire  page  sent  to  the  stereotyping  room. 
The  printing  of  great  papers  is  not  done  di- 
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portions, by  printing  one  on  top  of  another, 
will  give  any  shade  or  color  desired.  One 
plate  is  arranged  for  printing  the  blue,  an- 
other for  the  red  and  another  for  the  yellow. 
Each  picture  must  go  through  the  press 
three  times  for  these  colors  to  be  put  on, 
one  at  a  time,  and  of  course  the  work  must 
be  very  accurate  so  that  the  successive  im- 
pressions will  be  in  the  right  place.  When 
the  work  is  finished,  however,  if  this  is  done 
properly,  there  is  a  remarkable  colored  pic- 
ture produced,  with  artistic  effects,  and  yet 
at  great  speed  and  moderate  expense. 

Not  merely  mechanical  processes,  but 
genuine  artistic  ability  as  well,  must  be 
employed  to  obtain  such  results.  The  one 
to  whom  this  work  is  given,  carefully 
studies  the  subject  to  be  printed,  as  to  its 
color,  and  the  proper  combination  of  inks 
to  produce  the  desired  colors  is  decided. 
The  first  plate  of  the  three  is  then  arranged 
for  printing  in  blue.  All  that  portion 
which  is  to  appear  in  heavy  blue  has  a 
heavy  surface  left  on  the  engraving;  the 
lighter  shades  are  stippled  more,  eaten  out 
by  the  acid  or  carved  out  by  liand,  accord- 
ing to  the  degree  of  intensity  needed.  That 
})()rtion  which  needs  blue  in  combination 
with  one  or  both  of  the  other  colors  is 
sliaded  in  proportion.  This  plate,  after 
Ix^ing  thus  made  ready,  is  mairked  near  the 
edges  with  lines  which  aid  in  printing  the 
next  color,  exactly  on  top  of  the  first  at  the 
proper  place. 

Xext  the  plate  from  which  the  yellow  is 
to  be  printed  is  prepared  in  the  same  way, 
and  the  red  plate  completes  these  prelim- 
inaries. Proofs  of  each  plate  are  taken 
separately  and  together  to  see  if  the  right 
color  scale  has  been  worked  out.  If  the 
final  proof  is  correct,  the  register  marks 
should    exactly   coincide,    and   the    colors 
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liic  engines  whicU  give  it  its  forward  mo- 
tion. In  order  to  cause  the  cable  to  move 
omvard  continuously  at  a  regular  rate  of 
speed,  an  intricate  device  for  keeping  it 
stretched  must  be  used,  wbieli  increases  tlie 
friction.  It  is  evident  that  the  weight  of 
such  a  cable  several  miles  long,  and  the 
friction  which  it  ^uerales  in  passing  over 
the  succeasion  of  wheels  and  pulleys,  must 
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wei  to  move   it  manj  cities  cable  railways  have  proven  of 

be  operated.  great  value  for  years  prior  to  the  introduc- 

itreet  car  track,  tion  of  electric  lines, 

!  cable  lies,  is  a  The  immeuae  power  required  for  large 

'hrougb  the  hot-  manufacturing  plants  can  hardly  be  real- 

liug  or  gripping  ized  by  those  who  have  not  come  lu  contact 

Y  levers  above.  with    such   conditions.     Great    hatlleships 

ie  car,  the  grip-  and  passenger  liners  in  aome  instances  have 

fi  grasping  the  boilers   and   engines   suiRcieut   to    develop 

(eeired  to  atop  30,000  or  35,000  horse-power,  or  as  much 

ty  the  reverse  as   the  entire   power  required  for  all  the 

lable  itself  is  machinery  at  the  Chicago  World's  Fair  of 

dcntical  prin-  1803.     Great  factories  in  some  instances. 

Bled  operates,  too,  require  plants  of  almost  aa  much  mag- 

le  trailing  rope  nitude.     The  battery  of  boilers  such  as  one 

md  is  dragged  may  see  in   a   modern  manufactory  on  a 

The  frequent  large  scale  is  an  impressive  sight, 
ipon  the  cables  To  some  extent  firemen  have  been  elim- 

r  out  the  steel  inatcd  in  such  institutions,  by  the  invention 

lako  the  system  of  automatic  appliances  for  supplying  eoal 

e.     And  yet  in  for  the  furnaces,  keeping  the  fires  in  goo<l 
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a   finding   crops 

iiig  are  not  left 
Iman  who  culti- 
ce  the  industries 
;rown  into  great 
,  the  promise  of 
ittracted  men  of 
1.  On  the  plains 
iliwest,  immense 
c  grazing,  owned 
nerfTi.'tip  niiiliim- 
i    Valley    great 


farms  have  grown  in  the  possession  of  capi- 
talists, who  conduct  them  as  methodically 
as  they  would  any  other  productive  indus- 
try. In  Korib  Dakota,  for  instance,  wheat 
farms  of  20,000  acres  are  not  uncommon. 
A  farm  of  this  size  requires  executive  aliili- 
ty,  economy  of  administration  and  attention 
to  details  in  order  to  assure  profit,  just  as 
truly  as  would  a  cotton  mill  or  a  coal  mine. 
Batteries  of  reapers  sweep  across  the  wheat 
fields  at  harvest  time.  Platoons  of  harvest 
hands  work  in  the  fields.  And  yet  even 
auch  an  enterprise  demands  skill  and  in- 
telligence and  attention  no  more  truly  than 
dnos  any  one  of  our  fertile  farms,  if  the 
liifihcsf  rrriiilt*  are  to  ho  ohtaiiied  from  it 
for  the  owner. 
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GLASS  AND  ITS  USES 


Without  glas8  in  its  various  forms,  the 
modern  household  would  be  quite  at  a  loss. 
Glass  enters  into  so  many  of  the  essential 
conveniences  of  life,  of  the  commonest  sort, 
that  we  no  longer  think  of  it  as  a  luxury, 
but  as  a  prime  necessity,  Windows,  dishes, 
bottles,  lamp  chimneys,  mirrors  and  orna- 
ments are  among  the  first  uses  that  come  to 
mind,  all  entirely  ordinary  to  us.  And  yet 
there  are  lands  and  tribes  where  glass  is  un- 
known, except  as  it  is  brought  to  them  by 
traders  from  the  outer  world.  The  wild 
races  of  the  Pacific  Islands  and  Central 
Africa,  like  the  Eskimos  of  the  far  north 
and  the  American  Indians,  knew  nothing  of 
glass  until  the  white  men  taught  them  its 
uses.  They  were  not  slow,  however,  to  see 
the  value  of  such  material,  and  trinkets  of 
glass  or  small  mirrors  have  been  among  the 
most  effective  articles  of  trade  in  the  deal- 
ing of  explorers  with  these  people. 

Glass  was  first  made  in  England  by  Ben- 
edict, a  monk,  in  074,  but  at  that  time  it 
was  recognized  only  as  a  novelty,  and  not  of 
any  special  value.  The  first  use  of  it  in 
England'  for  bottles  was  in  1557,  and  in 
the  same  year  the  first  window  glass  was 
made  there.  More  than  one  hundred  years 
later,  in  1673,  the  first  plate  glass  was  made 
in  Lambeth,  England. 

Now  there  is  no  house  so  mean  that  it 
does  not  have  glass  in  use  in  many  forms. 
The  decorative  value  of  the  material  is 
great,  and  there  is  no  more  interesting  dis- 
play of  the  finer  fabrics  of  the  world  than 
can  be  seen  in  the  illuminated  windows  of 
a  great  city  shopping  street,  extending  for 
miles,  and  forming  a  crystal  wall  behind 
which  the  choicest  fabrics  are  displayed. 


The  incandescent  electric  light,  too,  re- 
quires the  transparent  bulb  of  glass  to  en- 
close it,  so  that  we  owe  our  brilliant  light 
to  the  same  common  substance. 

Glass  factories  have  grown  to  immense 
proportions,  particularly  in  the  eastern 
states,  where  coal  and  natural  gas  are  read- 
ily at  hand  lor  the  immense  quantity  of 
fuel  and  the  necessary  mineral  substances 
required  in  the  manufacture.  Pennsyl- 
vania and  Indiana  are  among  the  states 
which  lead  in  glass  production.  In  the 
former  state  there  are  thirty  glass  facto- 
ries, with  an  invested  capital  of  more  than 
$15,000,000  and  an  annual  value  of  prod- 
ucts of  more  than  $9,000,000.  Indiana  has 
about  twice  as  many  factories,  with  a  corre- 
sponding output.  The  employees  in  the 
glass  factories  of  this  state  number  10,000 
and  their  annual  wages  amount  to  nearly 
$5,000,000. 

In  the  countries  where  glass  is  not  known, 
the  same  substitutes  are  still  used  that  were 
employed  hundreds  of  years  ago.  Sheets  of 
mica,  bits  of  skins  and  other  such  make- 
shifts are  made  to  answer  the  purpose,  or 
else  the  windows  are  left  wide  open.  In 
the  Arctic  regions,  indeed,  thin  sheets  of 
ice  are  fitted  into  the  walls  of  the  snow 
houses,  and  the  light  penetrates  through 
them.  For  bottles,  wooden  or  earthen  ves- 
sels are  used.  But  in  the  civilized  countries 
to-day,  glass  is  so  cheap  and  so  common, 
thanks  to  the  improved  methods  applied  to 
its  manufacture,  that  no  one  is  denied  its 
use.  It  is  in  this  cheapening  of  the  neces- 
sities that  are  of  universal  use  that  modem 
industry  makes  one  of  its  most  conspicuous 
successes. 
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ARTIST   DECORATINO    POTTERY. 


decorated  and  glazed,  after  which  in  great 
ovens  or  kilns  !t  is  subjected  to  a  high  de- 
gree of  heat,  and  this  burning  hardens  the 
clay  and  makes  permanent  the  decorations 
and  the  glaze.  It  is  the  variety  of  clay,  tlie 
artistic  ability  devoted  to  the  forming  and 
decorating  of  the  object,  and  the  qnality  of 
the  glaze  or  final  finish,  which  regulate  the 
l)eauty  and  the  value  of  the  product.  As 
interest  in  household  art  has  increased 
within  the  last  decade,  there  has  been  a 
marked  increase  in  the  public  appreciation 
of  choice  plastic  wares,  and  this  is  resulting 
in  a  gradual  improvement  in  what  are  now 
offered  for  use  in  the  household,  for  decora- 
tive or  practical  use. 


HOW  PIANOS  HAVE  MULTIPLIED 

There  is  no  mure  cou:i])icuous  evidence  of  1 
the  manner  in  which  all  people  profit  by  j 
improved  industrial  and  commercial  meth- 
ods, than  is  shown  in  the  business  of  piano   I 
manufacturing.     It  is  but  a  few  years  si 
a  piano  was  a  genuine  luxury,  to  be  found 
in  the  households  of  none  but  the  rich, 
those  who  made  professional  use  of  their 
musical  talents.    To  pay  $1,000  for  a  piano 
meant  nothing  exceptionally  fine  in  the  i 
strumont  under  the  old  regime.    The  piano 
manufacturer  might  be  himself  musician, 
designer,  workman,  business  manager  snd   ' 
salesman  of  hia  factory. 

To-day  all  this  has  changed.     The  im- 
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instruments,  wae  next  in  faror,  and  was  the 
resource  of  those  who  could  not  find  money 
<}T  room  for  the  larger  instrument.  As  the 
square  piano  improved  it  became  more  pop- 
ular, and  until  twenty  years  ago  was  one 
eiiuimonly  seen  in  most  households.  To-day 
the  square  piano  has  almost  vanished.  Tho 
upright  lias  taken  its  place  as  a  better  in- 
strument, far  more  convenient  in  form,  and 
economical  of  space  in  the  room.  The 
grand  piano  with  its  greater  sJzj.',  strength 
and  volume  of  tone,  must  retain  its  plaeo 
for  professional  use,  but  it  is  safe  to  say 
that  900  out  of  every  1,000  pianos  made  in 
the  great  factories  of  the  United  States,  are 
of  the  form  kiiown  as  the  upright. 

American  pianos,  like  other-  American 
produetn,  arc  finding  their  way  far  afield. 
Those  makes  which  are  best  known  in  this 


country  as  reliable  and  popular  inatni- 
ments,  are  recognized  likewise  in  England 
and  upon  the  continent  of  Europe.  Some 
American  manufacturers,  indeed,  in  order 
to  enter  the  European  market  to  best  ad- 
vantage, liave  established  selling  agencies 
and  even  factories  across  the  Atlantic, 
where  their  goo<Is  are  produced  and  sold,  to 
lx>  another  item  in  the  American  advance 
in  the  indnstria]  and  artistic  world.  Such 
enterprii^ing  manufacturers  seek  for  the 
iK'st  materials  and  the  be«t  markets  tlie 
world  over.  Good  pianos  must  he  eon- 
structed  out  of  good  material.  It  is  not 
merely  the  beautiful  veneered  and  polished 
ease,  but  the  strength  of  the  frame  and 
viilume  of  the  tone,  tliat  tell  the  story,  and 
in  these  detaiU  Amerienn  piano  manufac- 
turers admit  no  superior. 


FDnsHINQ  OASBS  OF  UPBIQHT  PIANOS. 
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L 


For  liunJreils  of  years  canala  have  been 
built  to  facilitate  trade  witliin  tlie  interior 
of  countries,  and  to  connect  river  systems. 
Some  of  these  artificial  waterways  havp 
been  of  great  length  and  great  commercial 
importance,  although  of  late  years,  with 
the  rapid  development  of  railways,  the 
construction  of  siicli  canala  Las  virtually 
ceased.  The  same  spirit  of  energy,  how- 
ever, that  once  exerted  itself  in  this  man- 
ner, has  now  turned  to  greater  works,  and 
ship-canals,  connecting  the  oceans  of  the 
world,  have  Itecome  tbe  object  of  such  ef- 
forts. 


The  Isthmus  of  Suez,  connecting  Africi 
with  Asia,  ai:d  separating  the  Red  Sea 
from  the  Mediterranean,  in  the  Easterdj 
Hemisphere;  and  the  Isthmus  of  Panamai 
connecting  the  two  continents  of  AmoriOj 
and  separating  the  Atlantic  and 
Pacific  Oceans,  in  the  Western  Hemi^ 
sphere,  have  long  been  contemplated  bjfl 
mariners  and  merchants  as  barriers  tfaalj 
ought  lo  ]«  pierced  for  the  sake  of  tb 
world's  commerce.  This  object  at  last  waj 
accomplished  some  thirty  years  ago,  as  fai^ 
as  Suez  was  concerned,  and  our 
American    transisthmiau    canal,    by    som 
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one  of  the  rival  routes,  is  certain  to  be  cut 
and  completed  for  traffic  before  many 
years  have  passed. 

Egyptian  kings  and  Roman  conquerors 
in  turn  attempted    the    excavation  of  the 
Suez  Canal,  but  not  until  the  great  French 
engineer  De   Lesseps    assumed    the    task 
about  the  middle  of  the  nineteenth  eentur 
was  any  effective    result    attained.      Th 
canal  was  thirteen  years  in  constructioi 
It  is  twenty-six  feet  deep  and  about  iiinet 
six  milea  long,  although  part  of  tliis  di 
tance  was  mere  excavation  through  a  lak 
Steamers    pass    through     in     twenty-foi 
hours,   and  the    tolls    average    more  tha 
$4,000  per  vessel.      The  British    govern 
ment  owns  the  controlling  interest  in  th 
canal,     and     British    ships    arc    its    mo 
numerous  patrons.     It  is  estimated  ibat  tl 
saving  of  distance  in  the  voyage  from  Enj; 
land  to  India  is  one-half,  and  to  the  Fa 
East  one-third  of  what  the  total  would  1 
if  it  were  stiil  necessary  to 
go  around  Africa.    The  sav 
ing   to    commerce    is    many 
millions  of  dollars  a  year. 

The  American  canal,  con 
necting  the  Caribbean  Sea 
and  the  Pacific  Ocean,  will 
be  hardly  second  in  import 
ance  to  the  Suez  Canal.  The 
total  length  from  sea  to  sea 
by  the  Nicaragua  route  is 
183.66  miles.  By  this  route 
the  natural  waterways  of  the 
San  Juan  River  and  Lake 
Nicaragua  would  be  util 
izcd,  and  the  length  of  the 
artificial  channel  would  be 
but  26.7  miles.  The  Pan 
ama  route  is  49.09  miles 
long,    and  of  this  a   great 


part    was    accomplished    by    tlie 

Company     organized     for     the 
which  failed  before  completing  I 
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Sun-eys  for  the  canals  have  been  ex- 
liauiiive,  aod  every  detail  necessary  to 
pnide  the  engineer  in  the  construction  is 
wt-ll  known.  The  route  of  the  Panama 
f'anal  extends  from  Colon  on  the  Atlantie 
side,  to  Panama  on  the  Pacific,  passing 
over  twt-nly-five  miles  of  river,  eiglit  miles 
<if  mountains  and  the  remaining  distance 
of  Ii'tliom  land.      The    estimated    cost  of 


GREAT  DAM  ACROSS  THE  NII.B— UPPER  EGYPT. 


oompli-liiifT  Ihi--  nuial  is  %\\:,,wn,M\(\. 
This  iidd.-l  lo  the  $Ul,000,000  demanded 
hy  till-  Fi-ciiHi  f  Vinipaiiy  for  the-  pari  of  the 
\v«vk  whii-h  tlicy  have  conipletcd  makes  a 
loliil  <■.,.!  l.y  ihis  route  of  $l^r..<i(iO,000,  or 
al..mt,  S;.-,,nOf),(i()n  Iws  than  hy  the  Xica- 
ni;.'ii;i  r-niff. 

The-ic  inl.(fnK;i'iiiiif  eaiiiils  are  not  the 
only  oiii's  fif  j;ri;ut  iniii'>riaii(;e.  The  Ger- 
mans, f.ir  instance,  ei>nsitni('tfil  the  Kiel 
Canal  ff-.m  tin;  Xortli  Hca  lo  the  Baltic, 
hy  which  vfsscia  i.f  ihe  largest  size  pus-: 
directiy  hack  and  forth  without  necdinjr  t^i 
niakf  the  great  dt^tour  around  the 
peninsula  of  Denmark.     A  similar  result 


is  obtained  for  ships  in  Lake  Superior,  In 
our  own  country,  hv  a  canal  cutting 
through  the  great  Keweenaw  Point  on  the 
south  shore,  thus  avoiding  a  long  detour. 
Within  the  interior  of  many  countries  the 
canal  system*  play  an  important  part  in 
commerce.  The  Erie  Canal,  for  instance, 
connecting  Lake  Krie  with  tJie  Hudson 
Kiver,  is  ail^imiKirtaiit  waterway  acrofs 
the  'tale  of  Xew 
Y..rk.  Tin- Hol- 
land Canal,  built 
by  Canada  be- 
tween Lake  Erie 
and  Lake  On- 
tario, enables 
vessels  to  pass 
around  Xiagara 
Falls  and  thence 
lo  the  St.  Law- 
rence River, 
where  another 
succession  of 
canal  locks 
around  the  rap- 
ids nf  that  river 
give  access  all 
iiiitic  Oeeuii.   Thoirniteil 


llie  way  to  the  .\ 
Stales  Giivenimt-nt,  witJi  ils  greatest  of  all 
canal  locks  in  the  St.  Clary's  lliver  connect- 
ing Lake  Huperiiir  and  Lake  Huron,  at 
Sault  Ste,  ilario,  surmounts  the  difference 
in  level  helween  those  lakes,  and  navigation 
is  therefore  virtually  uninterrupted  be- 
tween Dululli  or  Chicago  and  our  Atlantic 
port,=. 

Many  of  the  European  countries  have 
carried  canal  building  to  important  pro- 
portions. All  cif  ihi-  larger  river  systems 
of  liussia  are  connected,  and  the  canals 
of  llollaiid,  IJelgiuni  and  France  are  fam- 
ous.    The    Kussians    have  been  active  in 
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Asia,  too,  aud  by  the  river  systems  which 
(hey  have  connected  with  artificial  water- 
ways, it  is  possible  to  pass  with  boats  all 
the  way  from  the  Ural  Mountains  to  Lake 
Baikal  in  the  heart  of  the  continent. 

Latest  of  all  great  canals  is  the  one  built 
by  the  city  of  Chicago,  for  drainage  and 
sanitary  purposes,  connecting  the  head 
waters  of  the  Chicago  River  with  those  of 
the  Mississippi,  The  former  stream  has 
been  a  receptacle  for  sewage  and  a  menace 
to  the  city's  health,  because  of  its  con- 
tamination of  the  municipal  water  supply 
in  Lake  Michigan.  The  opening  of  the 
canal  turned  the  flow  of  the  river  in  the 
other  direction,  and  Lake  Michigan  now 
;  has  an  outlet  to  the  Gulf  of  Mexico,  dilut- 
[  ing  and  purifying  what  was  once  a  noxious 
stream.  This  canal,  some  thirty  miles  long, 
required  seven  years  for  construction  and 
cost  about  $35,000,000.  It  is  deep  enough 
for  ocean  vessels  and  some  day  it  is  be- 
lieved will  be  a  channel  for  a  great  traffic. 

Long  before  white  men  came,  the  Chicago 
River  was  an  important  route  for  the  wan- 
dering Indian  tribes  of  Illinois.  A  very 
few  miles  and  a  very  low  ridge  separated 
the  headwaters  of  the  south  branch  of  that 
stream  from  the  Desplaines  River,  which  is 
a  tributary  of  the  Mississippi  by  way  of  the 
Illinois  River,  so  they  could  drag  their 
canoes  over  this  short  portage  and  continue 
their  journey  in  either  direction  with  the 
utmost  case.  The  first  white  explorers  util- 
ized the  same  route  in  passing  between  the 
basin  of  the  Great  Lakes  and  the  Missis- 
sippi Valley.  It  is  evident,  therefore,  that 
Chicago  grew  where  it  is,  not  by  chance, 
but  because  of  natural  conditions  which 
were  potent  in  commerce  and  industry. 

Many  years  ago  a  small  canal  was  cut 
connecting  these  same  waters,  which  had  its 


considerable  commercial  importance  for  a 
time.  Then  as  the  city  grew,  it  became 
necessary  to  make  some  provision  for  the 
wholesome  water  supply  required,  and  for 
the  disposition  of  the  immense  quantity  of 
sewage  turned  into  the  river.  It  is  doubt- 
ful if  any  municipality  over  carried  to  suc- 
cessful completion  a  greater  undertaking 
than  this  Chicago  drainage  canal,  or  one 
more  important  in  its  far-reaching  effects 


on  the  city's  health  and  commerce.  The 
blue  wafers  of  Lake  Michigan  were  left  un- 
tainted by  the  impurities  which  had  been 
poured  into  them,  and  an  inexhaustible  sup- 
ply of  this  essential  factor  in  the  wholesome 
domestic  life  of  a  great  metropolis  was 
made  uninterruptedly  available. 

The  increased  reverse  current  of  the  river 
scoured  the  banks,  purified  the  river  itself, 
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distance.     It  is  not  wise,  therefore,  to  ac-      engineering  undertaking  as  actually  on  tlie 
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companies  and  other  corporations.  Owing 
to  the  intimacy  of  trade  and  communica- 
tion between  the  various  markets  of  the 
world,  the  importance  of  these  controlling 
offranizationa  continually  grows,  and  the 
condition  of  the  market  in  any  finanfini 
confer  responds  rapidly  to  influence 
(hroiijrliout  the  world. 


banks  are  gaining  in  this  country  at  a  start- 
ling rate  of  speed.  At  least  one  bank  in 
New  York  City  has  a  capital  of  $25,000,- 
000  and  a  suntlus  of  $15,000,000,  while 
two  others  in  Uiat  city  and  one  in  Chicago 
exceed  $10,000,000  in  capital  and  siirplu*. 
With  deposits  in  llieir  vaults  ranging  from 
$50,000,000  to  $125,000,000,  and  connec- 
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"WALL  KTHEET."  THE  FAMOUS  NEW  VOB 
ifl  r.liKlocrnpb  Hkm  nt  [he  olrl  Stuck  ?:i('hane( 
ituniil,  bitort  tl  wn«  lorn  doau  >o  make  vay  Ii 


STOCK    nxCIIAN'OB. 


Ilinik,-  iirc  jirijwing  in  size  and  iiilluc-noc 
Willi  ^■■i-ijil  rupi'lity,  the  tenilency  being  tn- 
wanl  ilif  ■■■.)ii^nli<luii<,ii  cf  Mii-ii  irisiitiiri.iiis 
1)1  citifs,  Willi  iTimiciis.'  ra]>iliil  iiiid  fiir- 
rcjtcliiriir  cinirH'ctiiitiM,  Tlic  Hank  of  Eng- 
IimkI,  iIm-  Hiirik  .,r  i'raii.v.  ili<-  liiuikiri^' 
lionsrs  .if  tli<.  i:„ili.rlii|.|  fiiinily.  aii<I  oihcrs 
in  Kiirtnie,  fur  surpass  iiiiylliiiig  wi-  luivc  in 
Amcricii.     Along  wilh  the  groivlli  of  tnisl.s 

1      induHtrial     organ  i7,al  ions,     howcviT, 


lions  with  smaller  city  and  country  banks 
all  over  the  United  States,  it  is  apparent 
that  tiic  linanciprs  who  control  such  great 
institutions  exert  wide  influence  upon  the 
business  affairs  of  the  nation.  The  signifi- 
cunr  thing  in  ihis  enonnous  capitalization 
(if  eily  banks,  wliieh  was  not  even  dreamed 
iif  fiv(!  years  ago,  is  that  it  is  a  reflecUon 
of  the  gigantic  strides  of  America  toward 
thu  commercial  supremacy  of  the  world. 
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New  York  looks  forward  to  the  proud 
eminence  of  being  the  financial  center  of 
tlic  world.  This  greatest  of  American 
banks  has  been  an  important  factor  in  many 
of  tlie  recent  colossal  combinations  or 
"M  organizations,"  engineered  by  J,  Pier- 
punt  Morgan  and  other  financial  giants. 

The  method  of  trading  that  has  grown  up 
in  boards  of  trade  and  stock  exchanges  is 
full  of  technicalities  that  puzzle  the  visitor. 
In  an  excited  state  of  the  market,  the  con- 
fusion is  bewildering.  Traders  are  shout- 
ing their  sales  and  purchases  into  each 
other's  ears,  or  frantically  waving  their 
hands  high  in  the  air,  with  one  or  more 
fingers  extended  to  signal  what  they  mean, 
according  to  a  code  that  is  well  understood. 
Of  course  the  actual  transfers  of  stocks  or 
provisions  are  very  great,  and  atill  this 
phase  of  the  business  is  far  exceeded  by 
mythical  dealings  in  "futures,"  When  a 
sale  is  made  for  a  future  delivery  at  a  giv- 
en price,  this  does  not  at  all  imply  neces- 
Rarily  that  the  goods  are  to  be  delivered. ' 
Instead,  when  that  date  comes  around,  if 
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the  actual  market  price  of  the  commodity  is 
higher  than  the  contract  price,  the  one  who 
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ha.i  sold  simph-  pays  to  the  buyer  the  differ- 
ence beliveen  these  two  figures.  If  tlie  con- 
tract price  is  lower  than  the  current  market 
price,  the  buyer  pays  the  difference  to  the 
sillr.r,  and  the  deal  is  thus  closed. 

It  is  this  condition  that  justifies  the  fa- 
n-.iliitr  charge  thai  such  deals  arc  but  bets 
as  to  what  the  price  will  be  at  a  certain  time 
in  the  futiire,  the  lo^er  to  pay  his  loss, 
'"Puts"  and  "call^"  arc  privilejres  to  deliver 
or  to  claim  a  certain  cfjmmodity  at  a  cer- 
tain price  in  the  future.  The  one  buying 
the  privilege  to  deliver  to  another,  or  to  de- 
mand froni  him  under  such  circumstances, 
is  in  effect  belting  that  the  price  will  fluctu- 
ate in  the  interval  in  such  a  way  as  to  give 
*>un  a  profit. 


Traders  are  divided  into    two    general 

groups  known  as  '"bufls"  and  "bears."  Any 

man  holding  a  commodity  and  wishing  to 

sell  it,  or  holding  a  future  privilege  to  call 

for  it  at  a  fi.\e(l  price,  naturally  desires  to 

see  the  price  of  this  commodity  rise,  and 

devotes  hi.-i  energy  to  hoisting  the  price  in 

any  way  possible,     lie  is  therefore  known 

as  a  bull.     Tin-  bear,  on  the  other  hand,  is 

the  one  who  wishes  to  buy  a  commodity,  or 

who  has  an  outstanding  contract  to  deliver 

at   a   fixed   price   at   a   future   time,    that 

w\iich  he  has  not  now  in  hand,  and  his  in- 

VpTcst  therefore  is  to  depreciate  tlie  price. 

U  is  this  condition  that  makes  the  eternal 

(mairv.\  WUvecn  the  two  elements  on  the 

uiatto,  a\l\iough,  of  course,  ihey  are  con- 
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into  more  sightly  form,  although  it  is  long 
before  thej'  take  on  the  final  polish. 

For  silver  dollars,  for  instance,  long 
strips  o£  the  metal  are  molded  to  the  proper 
thickness  and  proper  widih.  They  are 
paasod  through  a  press  which  first  stamps 
out  discs  of  the  metal  of  the  proper  size 
and  shape  for  the  finished  dollar.  These 
discs  undergo  a  polishing  process,  and  then 
great  hoppers  of  them  are  placed  over  the 
coining  machines,  from  which  they  trickle 
nnt  a  stream  of  shining  dollars.  A  single 
motion  of  the  machine  turns  nnt  the  coin 
from  tho  diws.  Two  die;*,  one  for  each  side 
of  the  coin,  meet  with  irresistihle  force  and 
stamp  the  designs  n]>on  the  metal,  while  at 
the  same  time  the  milled  dlges  are  formed 
by  the  encircling  pressure.     The  coins  then 


are  given  their  final  polishing,  after  whicli 
ingenious  automatic  scales  weigh  tbem, 
separating  the  ones  that  are  too  heavy  or 
too  light  from  the  perfect  ones,  to  be  re- 
turned to  the  melting  pot  for  another  coin- 
ing process.  But  few  people  are  so  indiffer- 
ent to  the  enticements  of  money  that  they 
fail  to  be  imi)re35ed  at  the  sight  of  gold  or 
silver  dollars,  pouring  in  a  continuous 
stream  from  the  coining  machines  in  the 
mint. 

The  old  mint  at  Philadelphia,  from 
which  hundreds  of  millions  of  dollars  of 
coin  were  turned  out  during  the  nineteenth 
century,  has  Wen  supplanted  by  a  splendid 
new  I>nilding,  eijuipped  with  the  most  mod- 
ern maeliinerv,  and  douhly  effective  for  the 
convenience   of   its   arrangements.     There 
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are  mints  also  at  Denver,  New  Orleans,  and 

San  Francisco,  and  government  assay  offices 
at  New  York,  St,  Louis,  Deadwood,  Helena, 
Boise,  Carson,  Seattle  and  Charlotte,  N.  C 
The  assay  office  is  practically  an  outside 
iigency  for  a  mint.  It  receives  the  bullion, 
ascertains  and  pays  its  coinage  value  lesa 
any  bullion  charges  that  may  be  made  for 
the  service,  and  ships  it  to  one  of  the  mints. 
The  ctjiiipnient  and  organization  of  a  mint 


age,  is  received  and  coined  without  charge. 
If  it  contains  base  or  other  metals  which 
must  be  removed,  a  refinery  charge  ia  made, 
and  if  it  is  above  the  standard  an  alloy 
charge  is  made.  The  law  provides  that  these 
charges  shall  equal,  but  not  exceed,  the  cost 
of  the  service.  The  total  nimaber  of  pieces 
of  coins  struck  by  the  mints  of  the  United 
States  in  1901  was  approximately  185,000,- 
000,   and  the  value  about  -^140,000,000. 


are  expensive,  aiul  ii  is  L-lii'apr>r  lo  foiiccn- 
rate  coinage  operations  in  a  few  institu- 
ions  than  to  multiply  mints.  An  assay 
office  renders  practically  the  same  service 
;o  the  mining  industry  that  is  rt-ndered  by 
mint.  The  New  York  assay  oEBcc  re- 
ceives the  bullion  upon  precisely  the  same 
erms  as  a  mint,  but  the  others  make  a 
charge  of  one-eighth  of  one  per  cent 
addition  to  mint  charges. 
Gold  bullion  that  is  of  standard  fineness, 
and  requires  no  treatment  to  fit  it  for  coin- 


This  exceeded  any  record  before  made  by 
any  government. 

Jl     .4     Jt 

EIGHT  MILLION  DOLLARS 

IN  ONE  CHECK 

The  largest  financial  transactions  are  nol 
settled  by  a  transfer  of  coin,  or  even  paper 
money,  from  hand  to  hand.  The  very 
weight  and  bulk  of  tlkc  money  required 
makes  that  impossible.  Instead  bank  checks 
are  used  for  settlement  of  great  obligations, 
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and  the  monov  calk-d  for 
can  Ix-  trnn^fiTrpil  at  'xV^ 
from  bank  to  liaiik,  aecorJ- 
iiig  as  tbc-  customer  d(?ircs. 
Tho  chr-ck  rerirnduced  here- 
with is  U'licvcd  \»  iif  the 
larg:est  ever  drawn  in  anv 
American  transaction,  if  not 
in  the  world.  It  call*  fur 
the  sum  of  $«.220,|jO3>1, 
and  was  made  bv  the  Chi- 
cajro  banking  firm  of  Farson, 
Leach  i  Company,  in  their 
Xew  "^'nrk  branch  office,  in 
^ftlll■m^nt  of  a  jnirohase  of 
iiLuiiioipal  bonds  issued  by 
Xf-w  York  City.  The  check 
was  pai-sed  through  the  Xew 
York  Clearing  House,  \rbere 
ibo  daily  balances  are  ad- 
j  usted  between  the  banks, 
and  it  took  the  usual  course 
nf  business  papers. 

If  the  amount  of  nUMi^ 
rt'prcsented  by  this  check 
were  paid  in  silver  dollars, 
it  would  weigh  about  300 
tons,  and  would  require  a 
train  of  fifteen  heavily  load- 
<d  freipht  cars  to  cany  it. 
In  jTold  it  would  make 
eighteen  tons,  and  one  car 
would  be  sufRcient.  It  is 
Iiiird  to  conceive  such  a  auto 
nf  money.  Invested  in  ordi- 
Kary  dwellings,  at  an  aver- 
i\'^  cost  of  $2,000  each,  this 
\A  enough  mon^  to  build 
4.100  houses,  or  as  many  as 
comprise  the  ordinary  Amer- 
ican city  of  20,000  inhaU- 
tanta. 
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ORANGE  GROVES  AND  THEIR  PRODUCTS 


Thanks  to  the  serai-tropical  climate  of 
our  favored  southern  statca,  particularly 
Florida  and  Southern  California,  we  are 
enabled  to  have  a  current  supply  of  luscious 
fruits  and  vegetables  of  subtropical  charac- 
ter which  only  a  few  years  ago  were  con- 
sidered as  genuine  delicacies  of  some  rarity, 
instead  of  being  commonly  found  in  the 
markets  as  they  are  now.  In  addition  to 
these  newly  developed  regions  of  our  own 
country,  commercial  enterprise  of  late  years 
has  placed  Central  America,  Jamaica  and 
certain  others  of  our  nei£!;hbora  in  the  Carib- 


bean Sea  under  tribute,  for  still  further 
tropical  delicacies,  and  now  the  volume  of 
trade  in  such  foods  has  become  very  great. 
Bananas,  for  instance,  come  to  us  in  im- 
mense shipments,  the  year  round,  from 
Honduras  by  way  of  New  Orleans,  and 
from  Jamaica  by  way  of  Philadelphia  and 
Boston.  Our  pineapple  supply  is  chiefly 
from  the  West  India  Islands,  although 
Florida  sends  an  increasing  crop  northward 
every  year,  and  the  Ilawaiian  Islands  have 
begun  to  contribute  their  quota  by  way  of 
the  Pacific  coast. 
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-  -.  .  •  .  -  ■  r:.  ^4.'. :  ■'.  r :. :  a  :;  a  -  rAr^rn  ca'  1  *-•  I  r  *y 

f'.;-;  ^  jr.'/'V  :/.a:.v  ^  f  ♦!>:  [•r^'/l^icT?.;  ••.vhich 
;:r':  :■'■'.;'.'../'■!  ;sr  '^'?.arar-*'-ri-Ti^'aIlv  Italian, 
rv ;;.'.;«:  ;«-  !'  rr.^iv  -f-^-.m.  th'r  larjr^-^r  oliv^- 
^v,';:."j  ::.  *':.'•  v.^rM  i-  \'pf'.iiXf'A  hr-n*.  TIk- 
'/.!*•  i'.-ov*--  ',f  ?};«:  M^-'lit^-rraij^ran  arr*  fir^l- 
!;.;'  ;,  :'../.  \u  'hi-.  iawhTtA  lan^l,  and  thf:  in- 
'i-i-'r;  '.  ■  r*  f'  ''ji.\'/jA  in  ^'jjlifornia  a-  onr- 
'  f  *:.'  ://;-*  jir;flt;jfi!f-  of  tli'*  un'l^rtakin^:^ 
:.';  ,  .:.'\i  r  v. ;r. .  Ojilv  in  ;i  liniir^-d  arf-a  of 
r"M;*r.j!  ;jri'l  S'/'ithr-rn  <  "jiliforrjiji.  X^w 
W *■>..'">  ;»:.'!  .\rj/ori;j.  r-an  -h^-  olivr-  U-  j)p> 
'Ifi'-f'j  i:;  r)ii-  ^-'.n.'itrv.  It  i-  fjiiit/r  ff-rtain, 
tfi'-nfon-,   tijMt   thr-n-  will  not   U;  an  ovct- 

It  i  .  ;i  [;rov<rl»  in  Itjilv,  tliat  lif  '.vlio  has 
;jn  oliv<-  on'li;inl  liij-  ;i  |i^TfK'tiial  fountain 
of  v.*  .1 1  ill.  It  i'  rijon-  than  100  vcars  Auci^ 
ill*  \\v  1  of  til*-/-  on-hanl.--  wa.-  [)lant*'<l  l»y 
th'-  S(.;jni-li  nii--i'iii  fathi-rs  of  ('alifornia, 
who  'li«l  -o  niij<'li  to  inflncncc  th**  f-arlv  in- 
'111  iri«  ;nnl  lif«' of  that,  y-.tatcf  when  it  was  a 
\}\\v\  of  S|>aiii-.ii  M<'xi<*o.  ']*1m'  .-nccrss  of 
ih'ir  njivc  tn*--  prov«-d  thr*  a«laptahility  of 
th'-  t'\\\\\',\\i\  •,\\\i\  i\'fv  Awr*'  that  tiniff  the  in- 
<!iitn'  1 1  a.-:  Imm-ii  .•^ti-ii'liiy  increasing.  Tho 
olivf  Mi-own  in  <'alifornia  |)ro(luce  from 
twi  iity  four  to  thirty-one  pt^r  csrut  of  oiL 
'I'Im  V  an*  ricjipr  and  mort  palatahic  when 
pirkhil  than  arc  the  iinportod  green  olives 


ZT^.rr.  I'alj-  and  :he  demand  for  ripe  olives 
!.•  c»:L::i.'.;aIlT  o:i  'h^  increafe.  The  older 
•he  olive  :ree  r^iri^'-iiies-  :he  ciore  valuable  it 
i.T  :o  i"-?  o'^T.er.  r-E-vaufe  of  !•=  r-r«'.Iidc  bear- 
iror.  Trif-  's-.y-i  of  :he=e  tre^:?  i*  highly 
prize-i  :.v  «?aMr:e:  maker*  for  i:  i?  excv^^i- 
in:r!y  Lard  ar.d  s'ljoeptible  to  hi^h  f*:»li5h. 
It  i.--  ffree:ii.-rh  ve!Iow  in  e«>lor.  with  black. 
oloudy  r[--.pTi  and  curving  veins. 

The  ^Tca:  orchar-i  in  question  is  abi:»nt 
■'.ven'v-nve  miles  nor:h  of  Los  Angeles. 
There  are  l.i'*'»*>  acres  of  olives  in  the  or- 
chard. 1"0  trf:es  to  the  acrt^.  AKi-ut  *22r».- 
0"0  lias  li»>en  expend*::*!  in  the  ihiprove- 
rnents.  and  h<"Te  in  -he  erove  is  a  fact  or  v 
with  all  the  machinerv  necessarv  for  mar- 
k^in^r  tlie  wlioh;  of  ihe  pn»duct.  They  may 
Ixr  pickJed  and  S'-M  for  table  use,  or  the  oil 
mav  U-  extracted.  It  is  estimated  that  each 
ar-re  of  such  an  <»rehard  will  produce  2.*m>0 
^'allon^  of  olives  this  year.  These  will  make 
itT,<)  ^^allons  of  oil,  which  at  ^2  a  gallon  will 
hrinir  <hc  owner  a  revenue  of  $500  an  acre. 
As  the  trees  increase  in  age,  this  product 
is  increased. 

The  average  life  of  an  olive  tree  is  more 
than  2r»0  years,  but  trees  much  older  have 
been  known  to  flourish  and  produce  b^juiiti- 
Inllv.  Sinirle  trees  in  Sicilv  have  been 
known  to  produce  240  gallons  of  oil  a  year, 
and  to  attain  groat  size,  the  trunks  measur- 
injr  twentv-six  feet  in  circumference  and 
having  an  <'Xpanse  at  the  top  of  fully  150 
feet.  Italy  is  the  most  imiwrtant  of  the 
oil  j)roducing  countries,  yielding  70,000,- 
000  gallons  annually.  Spain  comes  next 
with  2;5,()00,()00  gallons,  and  France  fol- 
lows with  9,000,000  gallons.  The  importa- 
tion of  bogus  olive  oil  into  the  United 
States  measures  millions  of  gallons  annu- 
ally. Peanut  oil,  cotton  seed  oil,  and  other 
adulterations  are  imposed  upon  nck 
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COFFEE,  TEA  AND  CHOCOLATE 


The  tropics  and  the  orient  have  given  to 
mankind  three  beveragee  now  of  world  wide 
use.    Coffee,  tea  and  chocolate  are  known  in 
every  land,  and  varying  in  popularity  each 
iias  its  loyal  adherents.  Here  in  the  United 
States  coffee  very  much  exceeds  the  others 
in  popularity,  wilh  tea  second  and  chocolate 
far  in  the  rear.    England  is  a  nation  of  tea 
drinkers,  wilh  little  favor  given  to  coffee. 
In  fact  critioa  declare  that  it  is  hard  to  get 
a  cup  of  good  coffee  in  Great  Britain.     The 
English  retort  with,  perhaps,  equal  truth, 
that  it  is  difficult  to  ohtain  a  cup  of  good 
tea  in  the  United  States.     Holland  is  the 
country  where  the  best  chocolate  is  found, 
thanks    to    the    Dutch 
colonies  of  the  East  In- 
dies,  where   there  is   a 
large  production  of  the 
bean  from  which   it   is 
prepared.     Trance     of- 
fers coffee  as  its  favorite 
beverage,  with  chocolate 
and   tea   following    in 

France  that  adultera- 
tion of  coffee  has  been 
carried  to  the  highest 
extent,  and  sometimes 
even  in  the  best  res- 
taurants it  is  hard  to 
trace  the  real  coffee 
taste  in  the  beverage 
offered.  The  RuasiaTis 
are  the  greatest  of  all 
tea  drinkers,  obtaining 
their  supply  chiefly  hy 
caravans  into  Siberia 
from  the  Chinese  prov-  largest 


inces  where  the  best  crop  is  produced.  The 
Russian  samovar  or  tea  urn  is  perpetually 
alight  in  every  household  of  the  empire,  and 
tea  is  served  not  only  at  every  meal  but  to 
every  caller  between  meals  and  at  all  sorts 
of  surprising  occasions.  Even  a  business 
call  at  hank  or  office  is  almost  certain  to 
bring  the  offer  of  a  glass  of  scalding  tea,  to 
he  taken  while  the  errand  is  explained. 

The  range  of  coffee  culture  extends  over 
almost  the  whole  of  the  tropical  belt  of  the 
globe.  The  plant  seems  to  bear  greater  cli- 
matic extremes  than  moat  members  of  the 
vegetable  kingdom,  rtnd  thrives  in  localities 
differing  as  much  :i-  ihlii;.  ilr-.';rrs  iu  aver- 
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It  U  interesting  to  note 
ittri':s  w-h':r»?  thi;  Coff-ta 
':<:  'A  conurif-rcr,  has  been 
;^:i:'j'ih  vari<:tif~j  of  the 
vi;  l,i:<;ii  ']i-!C')verf"l.  In 
':»■,  at  l*-a-:t  sixtpcn  spt-cii-a 
\.]i  in  a  wilil  siatf.  TIk- 
[)r'^Iii'.T.ivi.n<,-i-s  id  aUut 
fr/rr  rhat  litiw.-  tlif;  Ircfs  may 
Ijrow,  Ijut  tln-y  vifM 
In   Java  offtt-   trtfs 


AH  JAI.APA.    MKXTCO. 


f.liiiii':'!  rn'Siriy  a  liiin<lri'fl  yoirs  afro  arr  saifl 

1'.    t."     In    i:xi-it(;n<-<r,    Ix'illf^    now    KOllKr    forty 

f'-i-i  liijili  with  trnnkx  ii  f'Kit  in  iliaiin^ttr, 
l,iji.  ili'-y  frrow  entirely  wild  and  jiro'lucf  no 
111  rric-.  On  an  avfraK*'  'i^'*::*  -in'  r<-]ila«-il 
on  ill''  [iliinliili'mH  every  twenty  years,  and 
l}ii,-.  |ir'rfy-MH  of  replanlinfj  j^oes  on  con- 
Klanlly. 

'  'olTee  frrowH  IipH  on  the  uplands,  usnally 
on  rriountain  sides,  at  an  elevation  of  from 
\,:Mf)  lo  '1,n(ifl  feet  above  the  level  of  the 
sea.  The  trees  am  raised  from  seeds  in 
nurseries,  and  transferred  to  their  final 
positions  when  alwiit-  a  year  or  eighteen 
nioTilhs  old.  The  plants  are  usually  set  at 
intervals  of  eight  or  ten  feet.  They  begin 
to  bear  at  the  age  of  three  or  four  years  and 


at  six  years  may  be  Bud  to  be  in  fnU  bel^ 
ing.  Taking  one  year  with  anotlier,  a  tree 
in  full  bearing  prodtices  frtnu  two  to  three 
pounds  per  annum.  The  average  diameter 
of  the  trunk  in  full-bearing  trees  ia  abom 
the  size  of  a  man's  wrist.  They  bear  a  pro- 
fusion of  dark  green  glossy  leares,  and  the 
fruit  or  berry  forms  on  the  wood^  stems 
u-'-ually  at  the  base  of  these  leaves. 

The  berry,  when  ripe,  is  red  in  color,  and 
much  resembles  a  large  cranberry  or  medi- 
um  sized   cherry     The    two 
Ikwhs  lie  within,   face  to  face, 
and  surrounding  them  are  five 
sueoessive  layers  of  skin  and 
pul]>.  covering  and  protecting 
tiie  beans.     Picking  begins  in 
Java  in  January  and  lasts  for 
three    or    four    months.      The 
chief  i)art  of  the  Ceylon  crop 
is  gathered  from  April  to  July. 
A    small   crop,    chiefly    young 
coffee,  is  picked  from  Septem- 
Ikt   to   December.     In    Brazil 
they  commence  gathering  orwpa 
I  April  or  May,  and  work  continues  until 
(ptcnilKT.   Women  and  children  are  lai^ 
■  euijiloyed  in  gathering  the  fruit,  carrying 
fn>iri  the  trees  in  baskets  to  the   place 
vhere  tlie  preparation  of  the  berry  for  mar- 


ket- 
After  the  berries  have  been  gathered,  the 
first  operation  to  which  they  are  treated  is 
called  ''pulping."  This  means  to  remove 
the  outer  covering  of  skin  and  pulp  from 
the  beans  themselves.  The  berries  may  be 
treated  while  in  the  soft  state,  or  liiey  may 
be  permitted  to  dry,  after  which  the  dried 
husk  is  removed  hy  a  machine.  When  this 
process  is  chosen,  the  berries  are  spread 
npon  drying-grounds  of  stone,  mortar  or 
cement,  where  they  stay  until  tbe  heat  of 
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the  8un  prepares  them  for  the  machine.  It 
is  a  similar  machine,  differing  only  in  de- 
tails, which  is  used  when  the  herries  are  to 
be  treated  in  the  soft  state.  Successive 
cleansings,  washings  and  dryings  finally 
bring  the  coffee  into  a  condition  for  ship- 
ment b)  the  markets,  thousands  of  milca 
from  the  plantations  where  it  is  raised. 

Coffee  as  a  commercial  staple  is  naturally 
inseparable  from  coffee  as  a  popular  bever- 
age. Amsterdam  was  for  many  years  the 
center  of  the  coffee  trade,  owin;,'  to  llie  fnet 
that  nearly  all  the  coffee  of  coimiKTirc  caim.' 
from  the  Duti-h  East 
Indies.  With  the  rise 
of  coffee  cultivation  in 
Brazil,  the  West  Indies, 
Central  America,  Mexi- 
ieo,  Ceylon,  India  and 
Liberia,  the  Dutch  lost 
their  control  of  tho 
trade,  and  New  York 
became  one  of  the  moat 
important  coffee  ports. 
The  United  States  con- 
sumes more  than  one- 
third  of  all  the  coffee 
exported  from  the  pro- 
ducing countries.  Out 
of  a  total  annual  world 
production  of  750,000 
tons,  the  United  States 
takes  about  280,000 
tons  annually,  of  which  nearly  three-fourths 
is  the  product  of  Brazil. 

In  Abyssinia  and  Ethiopia,  where  the 
coffee  plant  i.t  found  both  wild  and  in  a 
cultivated  state,  coffee  seems  to  have  been 
used  as  a  beverage  from  time  imme- 
morial. In  those  remote  regions  the  Arabs 
are  said  to  have  first  tasted  the  fragrant 
draught,  and  to  have  brought  some  of  the 


precious  beans  into  their  own  country  to- 
ward the  l>eginning  of  the  fifteenth  century. 
The  Mohammedan  pilgrims  who  flocked  an- 
nually to  Mecca  tasted  the  delicious  bever- 
age, and  carried  back  coffee  beans  in  ihei: 
fiuddle-bags  to  all  parts  of  the  globe  profess 
ing  the  faith  of  Islam.  Coffee  overran 
Egypt  and  reached  Constantinople,  where 
in  1554  the  first  coffee  house  in  Europe  was 
established.  Nearly  one  hundred  years  later 
the  first  coffee  house  in  London  was  estab- 
lislivil,  ill  tH.^S,  by  the  Greek  servant  of  an 
English   niciTli:inl   wliu  had  brought  some 
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coffee  with  him  from  Smyrna.  Witliin  a 
few  years  Marseilles,  Paris  and  London 
had  numerous  cafes,  and  coffee  drinking 
was  becoming  common  in  England  and 
France.  During  the  eighteenth  century  it 
spread  all  over  Eiirope,  although  ihe  enoi^ 
mous  prices  of  tho  berry  restricted  the  prac- 
tice lo  the  wealthier  classes. 

for  more  than  fifty  years  after  the  in- 
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troductioa  of  the  beverage  into  Europe, 
Arabia  still  furnished  the  entire  coffee  sup- 
ply of  tbe  world,  a  necessarily  very  limited 
<juaiitity.  Tlien  the  I^utcli,  early  in  the 
eighteenth  century,  appeared  in  the  market 
with  the  product  of  Java,  and  a  few  years 
later  tlic  culture  extended  to  the  West  In- 
dies and  spread  with  wonderful  rapidity. 
Next  Brazil  entered  the  field,  overtaking  all 
rivals,  until  now  more  than  one-half  of  the 
coffei;  eonsumed  in  the  world  issues  from 
her  fields.  Java  holds  second  rank  in  the 
list  of  coffee  producers,  Ceylon  follows 
third,  and  southern  India,  Central  America, 
Sumatra,  I'orto  Uico,  ilexico,  Liberia  and 
Arabia  contribute  to  the  world's  supply. 

The  western  hemisphere  does  not  con- 
tribute conimrrcially  to  tlie  tea  product  of 
llie  WDrld,  alliioufrh  in  our  own  southern 
slates  certain  cxiierinietils  have  been  made 
which  suggest  Uiat  good  tcu  could  be  culti- 
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vated,  even  though  it  mi^t  not  be  highly 
profitable.  Japan,  China,  tbe  island  of 
Formosa,  India,  and  Ceylon  are  the  princi- 
pal tea  producing  countries.  The  tea  plant 
is  a  species  of  camellia,  bearing  a  thick  and 
glossy  leaf  which  when  green  has  no  tea 
flavor,  or  rather  has  a  flavor  very  unlike  tbe 
cured  leaf  known  to  us  as  tea.  There  is 
considerable  variety  in  Uie  mode  of  culti- 
vating, but  the  prevailing  system  is  to  plant 
in  rows  about  six  feet  apart.  Three  or  four 
plants  an'  planted  together  in  hills  wbich 
arc  about  fltree  feet  apart,  and  usually  aa 
they  grow  larger  they  fill  nearly  the  whole 
original  space  left  between  the  hills,  thus 
making  an  almost  continuous  row.  The 
plants  are  raised  from  the  seed,  and  take 
from  three  to  four  j-ears  to  mature  su£G- 
eiently  to  yield  tbe  first  crop.  After  that 
they  are  picked  continuously  for  many 
years. 
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Buring  the  winter  and  early  spring,  in 
the  districts  yielding  the  heat  variety  of  tea, 
the  planta  are  covered  with  mats  which 
serve  the  double  purpose  of  protecting  them 
first  from  cold  which  might  injure  the 
plants,  and  later  from  the  sun  which  tends 
to  make  the  leaf  tough  and  injures  the  deli- 
cacy of  tiie  flavor.  The  first  picking,  which 
is  considered  the  best,  takes  place  in  Japan 
the  last  of  April  or  the  beginning  of  May, 
the  second  about  a  month  later,  while  the 
third,  which  is  often  omitted,  particularly 
when  prices  are  low,  takes  place  usually 
during  the  month  of  July,  Left  to  them- 
selves the  plants  would  probably  grow  to 
a  considerable  height,  but  they  are  pruned 
and  trimmed  down  so  that  they  are  seldom 
more  than  three  or  four  feet  high.  This 
results  in  a  large  num- 
ber of  small  branches, 
producing  small  and 
tender  leaves,  which  are 
the  only  ones  sought 
for,  although  in  rapid 
picking  different  sized 
leaves  would  naturally 
be  taken,  together  with 
a  considerable  quantity 
of  stems  and  other 
trash.  Immediately  up- 
on being  picked,  the 
leaves  are  taken  to  the 
buildings  for  the  cui^ 
ing  processes.  The  flat 
baskets  in  which  the 
tea  is  brought  from  the 
fields  are  placed  over 
the  steaming  apparatus 
for  a  few  seconds,  the 
steam  permeating  the 
mass  and  wilting  the 
leaves.   This  gives  than 


the  dark  green  color,  and  enables  the  leaf  to 
be  rolled  and  doubled  up,so  that  there  is  less 
liability  to  crumble  when  fired.  They  are 
then  thrown  upon,  large  paper  pans  beneath 
which  a  gentle  coal  fire  is  maintained.  They 
are  toasted  here  for  several  hours,  during 
which  they  are  constantly  rolled  and  stirred 
with  the  hands,  so  as  to  make  the  leaf  as 
compact  as  possible.  The  tea  is  then  placed 
in  large  baskets  to  await  the  sorting  pro- 
cess. 

The  dried  leaves  are  spread  on  a  smooth 
tray  before  the  sorters,  who  with  a  pair  of 
chop-sticks  dexterously  pick  out  the  stems 
and  coarse  leaves  which  are  thrown  aside  as 
refuse.  In  the  finer  qualities  they  also  sepa- 
rate the  large  from  the  small  leaves,  the 
latter  being  most  highly  valued.    After  the 
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tea  is  tlnis  sortdl  it  is  siftcil  to  extract  the 
dust  and  broken  leaves,  and  packed  to  be 
sent  to  tbe  market. 

Al  tlie  shipping  ports,  wliere  tea  is  pre- 
pared fur  export,  lliere  is  a  second  process 
of  toiistiiig  or  retiring  the  tea,  and  an  addi- 
tional cleansinf:,  after  whicii  it  is  packed  in 
chrstH  lined  wiih  lead  which  is  soldered  and 
closed  rio  iis  to  he  air  tight.  Then  after  nail- 
ing the  boxes,  covering  them  with  malting 
(II  ratian,  and  labeling  them,  the  tea  is 
ready  fi.>r  the  ships  which  carry  it  to  the 
American  or  Knropean  markets. 

The  methods  followed  in  China  are  al- 
most the  same  as  those  of  Japan.  In  some 
sections  artificially  Ihivored  teas  arc  pro- 
diicf'l.  Flowers  are  gathered  from  the  jas- 
mine, and  scattered  over  the  tea,  which  alv 
sorbs  nnicb  of  the  fragrance  and  is  highly 
favored  by  ejiicnres.  The  brick  tea,  which 
goes  overland  to  Russia  by  camel  trains,  is 
an  inferior  qnality,  cnmpo.«ed  of  the  dust 
and  siftings,  mixed  with  other  tea  of  ordin- 
ary variety.  This  \9,  oonsnmed  by  tbe  Ru.'i- 
sian  peasants.  An  enormons  qnantlfy  of 
the  finest-  grade  of  tea  is  taken  by  the  con- 
noisseurs of  the  same  country,  who  are  con- 


sidered to  be  tEe  most 
exacting  of  all  the  world 
in  their  choice  of  tea. 
Chocolste  is  produced 
in  several  of  the  West 
India  islands,  in  Peru, 
Bolivia  and  Ecuador, 
and  the  Dutch  East  In- 
dies, It  is  a  product 
of  the  cacao  tree,  which 
bears  a  large  pod  in 
which  tbe  coarse  beans 
arc  formed  out  of  which 
chocolate  is  made. 
These  beans  are  dried, 
roasted  and  ground.  Cocoa  is  a  modified 
preparation  from  the  same  substance. 
Porto  Rico  is  the  chief  island  of  the  Carib- 
bean where  chocolate  is  produced,  and  here 
is  the  principal  source  of  the  American  sup- 
ply. Students  of  health  and  diet  of  late 
years  have  recognized  that  chocolate  is  one 
of  tlie  most  valuable  food  products,  and  not 
merely  a  stimulating  beverage  of  doubtful 
value  to  the  health  like  tea  and  coffee.  Ex- 
plorers and  travelers  now  carry  chocolate  in 
condensed  form  as  a  valuable  part  of  their 
commissaries.  Soldiers  find  it  in  their 
rations,  and  invalids  prize  it  as  a  food. 

jl    ji    jl 

B£ET  SUGAR  AND  CANE  STJGAB 

When  the  Nebraska  farmer  drives  into 
the  factory  yard  with  his  ton  of  beets,  he 
brings  with  him  about  280  pounds  of  pure 
sugar  secreted  in  the  roots.  Nature  has 
been  busy  all  summer  with  her  apparatus 
of  sunshine  and  rain,  taking  the  elements 
of  carbon,  hydrogen  and  oxygen  from  the 
earth,  air  and  dew,  putting  them  together, 
and  storing  up  the  sweetness  in  the  little 
sacs  she  has  made  for  the  purpose  in  tlw 
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beet-root;  and  the  great  piles  of  brick  and 
mortar,  the  groaning  engines  and  the  roar- 
ing furnaces,  the  pumps  and  pans  of  the 
sugar  mill  have  been  devised  to  extract 
sugar  from  the  root. 

The  older  method  was  to  grate  the  sugar 
beet  to  a  pulp,  press  out  the  juice  contain- 
ing the  sugar,  clarify  it  a  little,  and  boil 
away  the  water,  leaving  the  crystals  behind. 
But  in  this  way  from  forty  to  eighty  pounds 
of  all  the  sugar  in  the  ton  of  beets  went  to 
waste,  for  no  press,  however  strong,  could 
squeeze  out  all  the  juice,  and  the  sugar 
would  lie  hidden  away  in  the  little  particles 
of  pulp.  So  the  crude  method  has  been 
superseded  by  a  more  perfect  one,  with  the 
result  that  greater  factories  have  grown, 
farmers  have  planted  larger  fields  of  sugar 
beet«,  and  the  industry  has  become  a  factor 
of  importance  in  national  politics. 

When  the  beets  are  brought  in  by  the 
farmers,  they  •  are  dumped  into  long 
trenches,  V-shaped  at  the  bottom,  from  ten 
to  twenty  feet  wide  and 
from  six  to  ten  feet 
deep,  either  covered 
with  sheds  or  simply 
open  ditches.  At  the 
bottom  of  each  of  these 
is  another  ditch,  reach- 
ing downward,  with 
perpendicular  sides 
twenty  to  thirty  inches 
deep,  and  having  a 
curved  bottom  eighteen 
inches  wide.  This  is 
a  sort  of  flume,  through 
which  water  will  flow. 
All  the  ditches  slope  to- 
ward the  factory,  and 
meet  in  one  larger 
dttcb  near   it.    Before 
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the  beets  are  thrown  into  the  larger  and 
upper  treuch,  the  smaller  one  is  covered 
with  short  boards,  laid  across  to  prevent  the 
beets  falling  into  it.  In  these  trenches  or 
"silos"  the  beets  are  kept  until  needed.  In 
warm  weather  they  are  covered  with  canvas 
or  straw,  and  in  cold  weather  with  soil. 
When  they  are  wanted  in  the  factory,  a 
stream  of  water  is  let  into  the  upper  end  ' 
of  the  bottom  ditch.  The  loose  boards  cov- 
ering it  are  raised,  and  the  beets  are  allowed 
to  fall  into  the  swiftly-ninuing  stream  be- 
low, and  are  floated  along  to  the  houses. 
The  water  serves  the  double  purpose  of 
carrying  and  washing  the  beets. 

At  the  end  of  the  ditch  the  beets  are 
caught  by  buckets  arranged  upon  the  rim  of 
a  large  revolving  wheel,  which  lift  them  out 
of  the  dirty  water  and  deposit  them  in  the 
washing  machine.  This  is  a  large,  wooden, 
auger-shaped  affair,  lying  horizontally  in  a 
round  iron  tank  fhronf;h  wliich  clear  water 
is  flowing.     The  revolving  au^er  pushes  the 


Wh 

jd 

^J|ii| 

m 

mm 

SCREW  ELEVATOR  AT  A  BSET  SDQAR  FACTORY. 


Tha  indtutriat  Ag9 


btftts  forward,  rolling  and  tumbling  in  the 
wati.T,  and  finally  ilctK^aita  them  clean,  in 
the  elevating  ajiparutus  which  carries  tbcm 
to  the  very  top  of  tlic  building.  Here  they 
an?  deiK^^itcd  into  an  aut^iinatic  weighing 
inachinf!  which  weighs  half  a  ton  of  them 
at  u  tinin,  and  drops  the  beets  into  a  slicer, 
a  larEii  wheel  covered  with  kniveg,  which 
revolves  among  thelicets  and  cuts  them  into 
long,  tliin,  diamond-flhapcd  slices. 

Ininicilialcly  Wow  the  slicer,  and  upOR 
the  sci-irrid  floor  of  tiie  factor^\_  is  a  group  of 
wfi'iight-iron  tanks  tlint  look  like  upright 
^f^■iiUl   )H>i]ers,  oacli   large  enough  to  hold 
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iiliout  .■:.n(l(l  pouudri  nf  tin-  .-^lirrs.  TllOriC 
I'liiiiinuiiii'iin^  with  each  uthcr  by  moans  of 
liii-e  |M!H■^i.  'I'Ij,-  lirsi  is  lilled'with  slices 
iiiiil  water  \-i  llieii  h't  in  from  it  tank  above. 
'I'lii-;  i.-  ail.Kvei!  tn  stand  whib'  the  second 
lank  is  lilliug.  Tberi  tlie  valves  are  opened 
iiil.i  tbc'  u.-xt  tank,  eixiljiininfc  frosb  >lieea, 
and  I'rcsb  wiiler  niiiiiing  into  the  lirst  lank 
under  pres^iiH',  furees  the  water  wliicb  baa 
jiii'eady  absiirbi'il  sonw  suirar,  on  into  the 
in'Nt  lank,  where  it  becomes  richer.  .\nd 
so  on  fnini  lank  to  tank  it  progresses,  al- 


ways tending  to  coax  the  sugar  outside  of 
the  beet  into  the  water.  By  a  repetition  of 
this  process  from  tank  to  tank,  the  water 
gradually  absorbs  the  sweetness  from  the 
beets  and  exhausts  them  of  all  the  sugar  to 
within  one-tenth  of  one  per  cent.  The  ex- 
hausted slices  are  dropped  from  the  tanks, 
and  run  through  great  rotary  auger  presses, 
and  the  partly-dried  pulp  ia  then  shipped 
away  for  cattle  feeding. 

Tb'e  apparatus  just  described  is  called  tho 
diiTusion  battery,  and  when  once  started, 
fresh  slices  are  supplie<l  and  juice  is  dmwn 
off  almost  continuously.  The  juice  ia  of  a 
chocolate  brown  color, 
containing  much  organ- 
ic matter  not  sugar.  It 
is  run  from  measuring 
tanks  into  tall,  cylin- 
drical vessels  holding 
about  2,000  gallons. 
Here  a  thick  lime  so- 
lution is  added,  which 
takes  out  the  coloring 
matter  and  other  oi^an- 
ic  matter.  Next  comes 
a  succession  of  boiling, 
filtering  and  clarifying 
processes,  after  which 
the  fluid  has  become  a 
niodcrately  thick  syrup  ready  to  be  boiled 
down  to  sugar.  The  lioiling  process  ia  a  deli- 
cate one,  wliielj  nnist  be  handled  with  care 
in  order  to  gi-t  the  l)ost  results.  The  syrup  ia 
]iunii»od  up  into  vacuum  pansjlarge  cylin- 
ilrical  bodies,  some  ten  feet  m  diameter, 
with  oval  toj)  and  bottom.  Q-reat  ct^iper 
steam  pipes  arc  coiled  inside,  and  a  large 
air  pump  with  an  eighteen  inch  cylinder 
keeps  U]>  the  high  vacuum  and  removes  the 
evajuDrnted  water  so  that  boiling  down  goes 
on  rapidly,  and  at  a  very  low  tempcrattin. 
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The  Bugar-boiler  watches  the  mass  through 
glass  windows  set  in  the  sides  of  the  pan, 
and  when  the  small  grains  begin  to  appear, 
"feeds"  them  by  adding  frcsli  syrup  until 
they  are  of  the  required  size,  Wlien  the 
grade  is  ught  and  the  water  is  evaporated 
sufficiently,  the  steam 
is  shut  off,  the  pump 
stopped,  a  valve  is  open- 
ed at  the  bottom  of  the 
pan,  and  the  whole  mass 
is  allowed  to  run  into 
the  tanks  below. 

The  sjTup  now  looks 
about  like  dark  molasses 
thickened  with  granu- 
.lated  sugar,  and  is  so  stiff 
that  it  will  just  run. 
This  mass  is  drawn  off 
into  large  whirling 
drums  called  centrifugal 
machines.  These  have 
their  sides  perforated 
with  small  holes,  and  are 
lined  with,  gauze.  The 
sugar  rises  up  along  the  sides  of  the  drum^ 
as  they  whirl,  as  water  will  in  a  revolving 
pail,  and  the  molasses  is  thrown  out  of  tho 
holes  in  the  sides,  while  the  sugar  too  large 
■to   get  through,    remains   sticking,  to   tbe 


gauze.  The  sugar  is  washed  by  directing  a 
spray  of  cold  water  and  air  against  it  as  it 
whirls,  and  a  little  bluing  is  added  to  give 
brilliancy.  The  machine  is  then  stopped, 
andthe  sugar, which  is  nowwhite  and  moist, 
is  dropped  from  the  bottom  of  tho  machine. 
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and  conveyed  to  a  largo  horizontal  revolving 
cylinder  heated  by  steam  and  culled  tho 
"granulator."  It  is  here  dried,  and  the  fine 
ihist  of  sugar  contained  in  the  granulator 
is  drawn  out  by  a  suction  blower.  The 
sugar  passes  through  screens  at  the  end  of 
the  granulator,  which  removes  tho  large 
lumps,  and  thence  to  the  bags  for  market. 
Tho  molasses  thrown  off  at  tbo  centrifu- 
gals is  mixed  with  fresh  synip  and  boiled 
again,  or  is  boiled  alone  and  passed  through 
the  centrifugals,  and  tbe  brown  sugar  re- 
sulting is  refined  by  mixing  with  fresh 
syrup.  A  careful  chemical  control  is  kept 
upon  the  whole  bouse.  The  laboratory  has 
been  called  by  one  of  the  principal  manu- 
facturers, the  heart  of  the  factory.     TTere 
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ceeding  day  and  night  Tlie  cane  is  first 
weighed  while  on  the  wagon,  and  then 
dumped  in  the  cane^hed,  which  ia  an  open, 
heavily  built  wing  of  the  sugar  hooise.  From 
the  shed  to  the  mill  extends  a  traveling  plat- 
form or  conveyor.  Colored  women  pick  up 
the  cane  and  spread  it  on  the  moving  slats 
which  carry  it  to  the  mill  to  be  crushed. 
The  roller  mill  is  a  ponderous  piece  of  ma- 
chinery, massive  in  all  its  parte,  for  sugar 
cane  has  a  tough,  hard  skin,  and  cannot  be 
crushed  by  tender  methods.  Sometimea 
nine  rollers  in  succession  are  used  to  com- 
plete the  crushing  process.  In  the  interme- 
diate stage  the  crushed  cane  is  called 
bagasse.  When  it  is  squeezed  almost  dry  it 
js  carried  to  the  boiler  room,  for  fuel,  or  it 
may  bo  used  for  fertilizer. 

When  the  cane  is  crushed,  the  juice  runs 
down,  a  greenish,  sticky  liquid,  through  a 
strainer,  to  a  vat  from  which  it  ia  dumped 
to  the  clarifiers.  Lime  and  heat  are  used 
in   this   process,   just  as   in   making  beet 


sugar.  The  juice  is  boiled  in  a  succession 
of  open  kettles,  first  to  a  syrup  and  then  to 
sugar,  being  frequently  skimmed  of  the  im- 
purities which  rise  to  the  top  in  the  form 
of  a  scum,  and  are  usually  made  into  rum. 
When  the  tests  show  that  the  proper  den- 
sity has  been  reached,  the  heavy  syrup  is 
dipped  into  cooling-vata  of  wood,  where  the 
sugar  is  crystallized.  Of  late  years  vacuum 
pans  and  centrifugal  machines  have  been 
introduced  in  the  largest  cane-sugar  fac- 
tories, like  those  used  in  beet-sugar  making. 
Enormous  quantities  of  sugar  are  made 
in  Cuba,  Porto  Rico,  and  the  other  West 
India  Islands;  in  the  northern  countries 
of  South  America ;  and  in  the  Dutch  East 
Indies.  Hawaii,  too,  has  a  large  sugar  in- 
dustry, Germany  and  France  are  leaders 
in  tlic  beet-sugar  industry ;  Russia  and 
Austria  arc  active  in  the  same  direction, 
and  our  own  Aiuerican  farmers  and  sugar- 
makers  are  united  in  the  development  of 
the  industry  in  this  country. 
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curse  of  ilie  Chioeee  em{ures  and  peace  wta 
{•ennined  onlr  vheu  Ute  Chinese  vielded 
v.-  tLe  S'lmissioD  of  the  opinio  against  which 
tLev  hsd  5ini^:gl«d  $o  long. 

Opium,  ai  ererr  one  knows,  comes  from 
the  i""-'Pp.T,  of  which  manv  varieties  flourish 
ID  our  own  flower  gardens.  The  nature  of 
the  s-'il  and  the  ciimsie  have  freat  influence 
OD  the  chemical  qualities  of  the  various 
[lantf.  which  are  found  in  Persia,  China, 
6r,d  iii'>n-  e^peciallv  in  India,  where  for  a 
lone  time  the  English  government  haa 
monop't-Ii^eil  its  culture  as  in 
France  the  government  monopo- 
lizes the  culture  of  tobacco.  In 
al':  ihe  immense  and  fertile  valley 
of  ihe  Ganges,  nothing  is  asked  of 
the  eanh  except  the  poppv,  Tke 
dirtricis  of  Patna  and  Benaref 
are  distinguished  bv  the  richness 
and  abundance  of  iheir  harvefts. 
Ai  tlic  Season's  blossoming  the  air 
is  saturated  with  a  soft,  enervat- 
iiii;  jMTlume.  and  nothing  equaU 
ilic  ni<>noti>nv  of  an  Indian  land- 
scape when  the  dric<3  petals  of  the 
tl'.'Wtr  detach  themselves  and 
X.  cover  the  soil     The  product  of 

this  calture  in  the  province  of 
lif-iigal  alone  is  estimated  at  13,400,000 
["•uiid!  which  represents  a  value  of  $30,- 
riiHi.iifto. 

Oiiium  is  extracted  from  the  matter 
whioh  exudes  from  the  green,  nuripened 
capsule  of  the  poppy.  This  matter  is 
t:atl:ered  in  little  globular  particles  of 
amlier  color,  bv  means  of  a  special  instru- 
ment. It  is  put  into  earthen  pots,  earefiil> 
rjovcred,  and  transported  to  the  laboratorir; 
of  the  English  government,  There  it  -s 
massed  into  balls  about  the  size  of  a  Durcli 
cheese.     These  masses  are  eorered  bj  the 
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petals  of  the  plant,  which  have  been  re- 
duced to  powder  in  order  to  prevent  their 
adhering  to  each  other.  After  being  dried 
methodically,  the  masses  are  packed  and 
sent  to  Calcutta^  the  market  which  Bupplies 
all  Asia. 

From  this  raw  opium  is  made  the  fin- 
ished product  which  is  used  by  smokers. 
The  process  is  a  very  delicate  one,  and  only 
the  Chinese  know  how  to  get  the  very  best 
results.  The  raw  opium  is  brought  from 
Calcutta  to  the  place  of  manufacture,  to 
the  opium-boiling  establishments.  The  or- 
dinary place  of  this  kind  contains  four 
large  boilers  and  160  small  furnaces,  with 
basins  constructed  of  maaonry,  in  the  form 
of  a  long  bench.  First  the  balls  of  opium 
are  cut  in  half,  and  from  the  inside  the  raw 
opium  is  taken  with  the  fingers.  That 
which  remains  attached  to  the  envelope  of 
petals  is  afterwards  secured  by  placing  it 
in  the  boiling  water.  These  preparations 
completed,  the  opium  is  placed  in  the  basins 
with  water,  where  it  is  boiled  for  two  hours 
and  constantly  stirred  until  it  reaches  the 
necessary  consistency,  which  nothing  but 
long  practice  can  determine.  The  worker 
seats  himself  on  the  ground,  his  basin  be- 
tween his  knees,  and  with  the  aid  of  a  small 
instrument  works  and  kneads  the  mass  be- 
fore him,  over  and  over. 

Tlie  mass  is  now  spread  over  the  inner 
surface  of  the  basin,  which  is  tilted  so  that 
the  direct  heat  of  the  fire  is  radiated  against 
it.  Under  this  influence,  the  external  sur- 
face of  the  opium  loses  part  of  its  moisture, 
and  then  becomes  softer.  The  basin  is  then 
taken  from  the  fire,  and  the  cold  air  oper- 
ating on  the  surface  of  the  mass  hardens  it 
suddenly,  while  the  part  below  the  surface 
retains  its  paste-like  consistency.  The 
worker  seizes  the  hardened  cmat  sod  de- 


taches it  from  the  rest  of  the  mass.  The 
basin  is  then  exposed  to  the  fire  again  and  a 
second  crust  is  detached  and  sometimes 
even  the  third  one.  These  crusts  are  then 
broken  and  placed  in  the  basins  full  of 
water.  In  about  twenty-four  houra  all  the 
solid  parts  of  the  opium  are  separated  and 
the  liquor  is  filtered  and  evaporated  at  the 
fire  to  a  siifficient  consistency.  After  being 
exposed  to  the  air  the  extract  ia  put  into 
copper  vessels  where  it  is  left  long  enough 
to  undergo  fermentation  which  removes 
from  it  the  acrid  principles  and  permits  it 
to  acquire  all  of  its  necessary  properties. 


A  CAUPHOR 


The  opium  now  presents  itself  in  the 
form  of  a  cake,  brown  in  color  like  mo- 
lasses, and  exhaling  an  aroma  difiicult  to 
describe.  The  precious  drug  is  put  into 
small  metallic  boxes  of  various  sizes  and  at 
last  is  ready  for  the  market  at  a  price  rang- 
ing from  twenty  dollars  a  pound  upward, 
according  to  qualify,  taxes  and  import 
duties  in  the  countries  where  it  is  consumed. 

Of  course  its  high  price  and  the  restric- 


22* 

tifji^  pl*»:  iv:^\  Tie  tr^uetion  and  eale 
of  ti*  dr^.  i-w-.^i:  for  thft  widespread 
titef:  SLd  iT:Tigg-::-g  of  it,  with  wLich  all 
ouii'.ries  Larc  Vj  vjz.'j:I^A.  It  has  iu  diB- 
tJDCl  valae  in  «i*rL'*,  bot  KP^frpt  for  the 
meiiical  and  surreal  use-  to  nhich  it  is  put, 
i'  TouW  be  better  if  ihU  insidious  decoction 
of  the  innocent  poppy  were  blotted  out  of 
existence. 


TOBACCO  sAisnra  ahd  cioab 

MAKHTG 

Of  all  the  contributions  which  the  west- 
ftrri  htniisplitre  ha-  mad*;  to  tlio  world  since 
thft  voyagr;3  of  Columbus,  prfjbablv  no  pro- 
duct Ijas  gaim-d  niort-  univrraal  use  than 
t/jbacco.  It  iri  iluclartd  thai  there  is  no  other 
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luxury  in  the  world  for  which  so  Urge  a 
Eum  of  moneT  ia  anDtuIh*  paid  and,  indeed, 
it  haa  been  taken  oat  of  the  list  of  loxories 
and  baa  become  a  necessity  to  manT  mil- 
lions of  people.  It  has  therefore  become 
in  an  industrial  sense  one  of  the  most  im- 
portant products  of  agricoltore  ftnd  aamr 
merce. 

An  exploring  party  searching  for  sttangc 
things  in  Cuba,  reported  to  Colnmbos  on 
his  first  voyage,  that  they  saw  people  who 
carried  fire  brands  and  perfumed  them- 
selves with  herbs  which  they  carried  with 
them.  On  the  second  royage  the  habit  of 
snuff  taking  was  observed.  Tobacco  chew- 
ing was  noticed  by  the  Spaniards  on  the 
•South  American  coasts  in  1502,  and,  as  ex- 
ploration advanced,  it  was  found  that  to- 
bacco smoking  was  common  all  over  the  new 
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world,  dating  from  time  immemorial,  and 
that  it  constituted  an  important  factor  in 
all  tribal  negotiations  and  religious  cere- 
monies. 

Francisco  Fernandes,  a  Spanish  phy- 
sician, was  sent  by  Philip  11.  in  1558  to 
ascertain  the  natural  products  of  Mexico, 
and  it  was  he  who  first  took  the  plant  to 
Europe.  Jean  Nicot,  the  French  ambas- 
sador to  Portugal,  sent  some  tobacco  to 
Catherine  de  Medici,  and  his  name  has  been 
commemorated  in  the  scientific  name  of  the 
tobacco  plant,  Nicotiana.  At  first  it  was 
supposed  to  possess  almost  miraculous  heal- 
ing power.  It  went  to  Europe  through 
Spain,  but  its  use  was  introduced  by  the 
English.  Ealph  Lane  is  said  to  have  been 
the  first  English  smoker,  and  through 
the  example  and  influence  of  Sir  Walter 
Raleigh,  the  habit  spread  among  the  gen- 
tlemen of  Queen  Elizabeth's  court. 

There  are  many  species  of  nicotiana,  but 
those  of  which  the  leaves  are  used  for 
smoking  are  few  in  number.  These  with 
but  two  exceptions,  one  a  native  of  New 
Caledonia  and  the  other  of  Australia,  all 
are  of  American  origin.  The  tobacco  plant 
flourishes  over  wide  areas,  but  is  best  suited 
for  regions  having  a  mean  temperature  of 
not  less  than  forty  degrees,  where  early 
autumn  frosts  do  not  occur,  and  where  there 
is  neither  excessive  moisture  or  drought. 
Tropical  climates  develop  the  finest  quali- 
ties, where  there  is  no  excessive  moisture. 
The  tobacco  plant  absorbs  its  food  from  the 
soil  very  rapidly  and  leaves  it  in  an  ex- 
hausted condition.  This  makes  liberal 
fertilization  necessary  and  the  character  of 
the  fertilizer  exercises  a  wonderful  influ- 
ence over  the  quality  of  the  tobacco. 
*  There  is  a  saying  in  our  own  southern 
states,  that  the  cultivation  and  saving  of  a 


successful  tobacco  crop  requires  fourteen 
months  every  year.  This  is  justified  by  the 
fact  that  actual  work  on  the  crop  begins  by 
January  first,  and  continues  with  little  in- 
termission till  March  or  even  May  of  the 
following  year.  In  addition  to  the  actual 
cultivation,  it  involves  a  warfare  on  pests 
from  the  start. 

About  the  first  week  in  January  the 
planter  goes  into  the  thick  woods  where^ 
there  is  a  good  southern  exposure  and  picks 
out  a  place  for  the  plant  bed.  Then  the  ne- 
groes set  to  work  clearing  the  required 
space.  After  the  square  is  thoroughly 
cleared  it  is  covered  with  fertilizer  and 
then  the  seed,  which  is  like  a  quantity  of 
ground  black  pepper,  is  sown  over  the 
ground  and  whipped  in  with  a  brush.  Forty 
days'  time  is  required  for  it  to  sprout.  A 
little  while  after  the  seed  is  sown,  the  bed  is 
covered  with  a  flimsy  cotton  cloth  to  guard 
against  the  frequent  changes  of  weather  at 
that  season  and  keep  off  the  pests  which 
would  destroy  young  plants.  Early  in  May 
the  plants  are  large  enough  for  transplant- 
ing into  the  field,  which  must  be  put  in  the 
very  nicest  order  for  their  reception.  The 
weather  has  much  to  do  with  success  here, 
for  it  is  only  in  a  wet  spell  that  sprouts  will 
survive  transplanting.  The  cultivation 
proper  is  not  the  most  exacting  part  of  the 
undertaking.  The  plowing  or  hoeing  must 
be  well,  and  even  nicely  done,  but  it  ex- 
tends over  a  period  of  only  about  six  weeks. 

When  the  plant  is  six  weeks  old  it  is 
topped  to  ten  or  twelve  leaves,  and  almost 
immediately  false  leaves  or  "suckers"  start 
at  every  joint,  beginning  at  the  bottom.  As 
these  detract  from  the  proper  growth  of  the 
leaf,  it  is  necessary  to  go  over  the  crop 
each  week  until  cutting  time,  and  pull  off 
every  new  sucker  that  has  been  put  out.  Xs 
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barn  is  a  tightly  constructed 
il'oiit  twenty  feet  square  and 
as  iiifrli.  'J'hcrc  are  two  furnaces  in- 
i-liii-Ii  are  arranged  to  be  fired  from 
si.lr  i.f  tJie  building.  There  are  sets 
/laitiil  |)olcs  across  the  interior,  froia 
llu'  slicks  of  green  tobacco  are  sus- 
l.     Tlii'  barn  holds  about  800  sticks, 
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proBaWy  the  yield  of  a  little  less  than  an 
acre  of  ground.  When  it  is  full,  the  door 
is  closed,  and  the  fires  are  started,  to  be 
kept  going  night  and  day  for  four  days. 
Beginning  with  a  very  low  heat,  it  is  in- 
creased to  about  100  degrees  by  the  end  of 
the  first  twenty-four  hours.  Too  sudden 
heat  blackens  the  stems,  and  otherwise  af- 
fects the  color  injuriously. 

Beginning  with  the  second  day,  the  tem- 
perature is  increased  about  a  degree  an 
hour,  until  125  degrees  is  reached.  It  is 
held  at  this  temperature  for  from  eight  to 
twelve  hours,  after  which  the  thermometer 
is  started  up  again,  until  180  is  touched, 
and  the  heat  is  held  at  that  until  the  stem 
of  the  tobacco  is  thoroughly  'Tcilled.^'  Then 
the  fires  are  drawn,  and  a  quantity  of 
water  is  thrown  in  upon  the  ground,  the 
vapor  from  which  puts  the  now  brittle 
leaf  in  condition  to  be  handled  without 
injury.  Then  the  tobacco  is  taken  out  and 
stored  away  and  the  bam  is  ready  to  be 
filled  again. 

Firing  or  curing  is  a  delicate  and  difiicult 
task  to  do  properly.  It  is  necessary  to  re- 
olenish  the  fires  and  observe  the  thermom- 
eter every  hour.  Burning  a  bam  and  its 
contents  on  the  third  or  fourth  day  is  not 
infrequent.  The  heat  becomes  so  intense 
that  a  spark  sets  it  off  with  almost  an  ex- 
plosion. Tobacco  cured  thus  in  closed  barns 
is  much  lighter  in  color  than  that  dried  in 
the  sunlight  or  in  the  open  air.  The  lighter 
and  evener  the  color,  the  higher  the  price  it 
brings  in  the  market. 

After  the  curing  is  all  done,  comes  a 
long-drawn-out  task  in  which  the  men,  wo- 
men and  children  all  participate — ^that  of 
stripping  the  leaves  from  the  stem  and  tying 
them  into  bunches  or  "hands."  This  task 
is  not  continuous^  as  oft9Q  fpr  two  or  threo 


weeks  at  a  time  the  leaf  is  too  dry  to  handle. 
When  the  air  is  moisture  laden  it  becomes 
as  soft  and  pliable  as  a  kid  glove.  As  the 
stripping  is  done,  the  leaves  are  sorted  by 
color  into  as  many  as  seven  different  grades. 
When  there  are  ten  or  a  dozen  leaves  of  one 
color  and  grade,  they  are  secured  by  placing 
the  stems  together,  wrapping  an  extra  leaf 
tightly  around  them,  and  drawing  the  end 
between  the  other  leaves.  This  is  now  called 
a  "hand,"  and  is  the  form  in  which  tobacco 
is  marketed. 

It  is  now  ready  for  "bulking"  for  fer- 
mentation. For  this  purpose  it  is  piled  or 
stacked  upon  the  floor  of  the  barn  or  dry 
house.  Fermentation  is  quickly  set  up,  and 
the  temperature  steadily  rises  to  about  130 
degrees.  Care  must  be  taken  to  prevent 
over-heating,  and  to  secure  uniform  fer- 
mentation. This  is  accomplished  by  tak- 
ing down  and  restacking,  putting  the  top 
to  the  bottom,  and  the  outside  into  the 
middle. 

It  requires  from  three  to  five  weeks  to 
complete  this  process,  depending,  of  course, 
upon  the  quantity  in  the  mass,  and  the  at- 
mospheric conditions.  The  leaves  should 
now  have  a  fine  brown  color,  and  can  be  left 
in  the  mass  until  the  following  summer  heat 
sets  up  what  is  termed  the  May  sweat,  when 
it  is  necessary  to  give  it  careful  attention 
again. 

The  net  yield  in  money  to  the  planter 
varies  greatly.  To  insure  success  the  closest 
attention  is  necessary  at  every  stage  of  the 
work.  A  storm  just  before  cutting-time 
sometimes  damages  the  crop  one-half.  A  bad 
job  of  curing,  on  the  other  hand,  would  take 
away  nearly  the  other  half.  If  the  soil  is 
very  rich  it  is  likely  to  add  to  the  weight, 
but  it  more  than  counterbalances  that  gain 
by  detracting  from  the  quality.     One  Vir^ 


Tht  Industrial  A^e 


233 


plants  are  immune  from  inseet  pests,  from 
the  changes  of  climate,  from  the  effects  of 
the  direct  sun,  and  from  many  other  diffi- 
culties which  the  planter  ordinarily  has  to 
face.  The  coverings  are  strong  enough  to 
stand  any  ordinary  wind,  and  the  plants  are 
not  lashed  and  torn  by  the  storms.  Within 
the  tents  a  continuously  tropical  climate 
exists.  The  leaves  grow  more  luxuriantly, 
and  the  plants  increase  to  great  size.  The 
tobacco  with  which  these  experiments  have 
been  made  is  the  Sumatra  product,  for 
which  this  country  has  been  sending  annu- 
ally the  sum  of  $6,000,000  to  the  Dutch 
East  Indies.  The  Sumatra  wrapper  is  con- 
sidered essential  for  cigarmaking,  and  the 
great  proftt  produced  by  this  successful  ex- 
periment promises  to  keep  this  money  at 
home  instead  of  spending  it  for  the  im- 
ported product. 

Hundreds  of  millions  of  cigars  and  cigar- 
ettes are  burned  each  year,  and  the  mak- 
ing of  them  supports  an  immense  army  of 
workmen,  who  supply  the  tools,  boxes  and 
labels  and  who  roll  the  fragrant  cylinders. 
The  cigarmaking  business  is  one  of  the  few 
which  holds  at  bay  the  labor-saving  ma- 
chine. Numerous  efforts  have  been  made 
by  sanguine  inventors,  who  saw  fortunes  in 
a  practical  machine,  but  the  hands  and  fin- 
gers of  the  cigarraakers,  aided  by  the 
simplest  of  tools,  continue  to  roll  and  shape 
the  tobacco  leaf  into  the  finished  product 
ready  for  the  smoker.  Few  trades  require 
less  in  the  way  of  tools  than  the  cigarmak- 
ing industry.  Give  the  skilled  workman  a 
hard  maple  board  on  which  to  roll  his 
cigars,  a  knife,  sora^  paste  and  tobacco  leaf 
and  he  is  well-equipped.  But,  like  most 
trades  where  the  fingers  are  the  principal 
tools,  the  cigarmaking  business  must  be 
learned  from  the  very  beginning.     From 


three  to  five  years  are  required  to  make  a 
skilled  workman  out  of  a  boy,  and  some- 
times men  cannot  learn  the  business  at  all. 

Cigar  manufacturing  may  be  divided 
into  two  general  divisions,  hand  and  mold- 
making.  There  is  considerable  difference 
in  a  technical  way  between  Spanish  and 
American  methods,  but  the  difference  comes 
in.  minor  details,  which  would  not  be  no-| 
ticed  by  the  casual  visitor  to  a  cigar  factory. 
The  fact  is,  nearly  all  ordinary  cigars  are 
made  alike,  whether  the  cigar  box  has  a 
New  York  brand,  a  Key  West  label,  or  a 
Havana  mark.  The  better  class  of  cigars 
are  the  hand  made,  and  most  of  the  cheap 
grades  are  mold  made.  In  either  case  the 
beginning  is  the  same. 

The  tobacco  leaf  is  moistened,  stripped, 
separated  into  its  grades,  and  "booked." 
This  work  is  done  by  boys  who  are  learn- 
ing their  trade,  or  by  girls.  The  strippers 
tear  the  leaf  from  the  thick  middle  stem, 
and  if  the  leaf  is  to  be  used  for  wrappers  or 
binders,  they  place  the  spread-out  leaves, 
one  over  the  other,  into  a  book.  Before  the 
leaves-  are  stripped  they  are  moistened  by 
being  dipped  in  water,  and  laid  away  over 
night  between  damp  cloths  in  a  box.  In 
spreading  the  leaves  out  for  examination 
and  stripping,  some  skill  is  required,  for  the 
stripper  must  know  by  the  feel  of  the  leaf 
just  how  much  stretching  and  smoothing  it 
will  stand  before  tearing.  This  is  a  trick 
of  the  trade  which  can  be  learned  only  by 
experience.  The  stripper  does  more  than 
fhis,  however,  for  she  separates  the  leaf  into 
the  various  grades,  and  boys  are  set  to  work 
stripping,  because  they  thus  not  only  learn 
how  to  handle  the  leaf,  but  learn  the  fine 
distinctions  between  "wrappers,"  "binders" 
and  "fillers." 

The  filler  is  the  core  or  the  body  of  tTae 


The  Indu-nrial  Age 


gives  the  cigar  a  more  cylindrical  shape,  but 
puts  a  sort  of  polish  on  it. 

In  cutting  the  wrapper  the  cigarmaker 
endeavors  to  leave  out  the  thick  veins.  The 
wrapper  is  cut  or  trimmed  twice,  once  to 
f!;ive  a  narrow  strip,  and  the  second  time  for 
.he  "head."  The  head  is  not  cut  out  until 
the  wrapper  is  on  the  body  of  the  cigar  and 
tlie  workman  is  ready  to  twist  the  point. 
Then  he  cuts  the  wrapper  in  such  a  way 
that  it  will  twist  up  to  the  point,  but  be- 
fore the  point  or  head  is  made,  he  puts  on 
some  gum  to  bold  the  point  in  place.  The 
L'igar  is  then  cut  to  the  right  length,  rolled, 
and  laid  to  one  side  finished.  The  process 
just  described  is  generally  called  the  "Ger- 
man band-made"  process.  It  is  the  one 
commonly  used  in  the  smaller  shnpa  jn 
Chicago, 

Mold-made  cigars  call  mUi  use  wooden 
molds  which  press  the  "bunches"  to  shape, 
ready  for  the  wrappers.  The  molds  are 
made  of  two  pieces  of  wood  iu  which  cigar- 
shaped  recesses  arc  cut.  Less  care  is  used 
in  bunching  the  filler  and  wrapping  on  the 
binder,  for  the  mold  gives  tbe  shape.  The 
partly  made  cigars  are  placed  in  the  mohls 
and  squeezed  for  an  hour  or  so  in  a  press. 
Then  they  are  turned  half  way  round  in 
the  molds  and  pressed  again,  and  when 
taken  out  are  "rolled"  and  cut  to  length. 
Two  hundred  and  fifty  cigars  are  a  good 
output  for   one  workman   on   hand- 


rows  in  the  cigar  box  the  lid  is  closed  over 
them  and  the  box  is  put  in  a  little  screw 
press,  which  jams  the  cigars  down  snug 
enough  to  permit  the  lid  lo  touch  the  wood, 
for  the  cigars  more  than  fill  the  bos.  Then 
a  number  of  boxes  are  placed  in  a  larger 
press,  a  board  is  laid  over  the  top  row,  the 
screw  is  turned  down  upon  the  board,  and 
all  of  the  boxes  are  kept  in  the  press  over 
night.  Then  the  lids  are  tacked  down  and 
otherwise  fastened,  and.the  cigars  are  ready 
for  the  "trade." 


HOW  TRUNKS  ARE  HADE 

Travelers  need  niore  than  trains  and 
steamships  to  mnke  their  journeys  pleas- 
urable.  They  must  have  their  baggage  with 
them,  and  thanks  lo  the  assaults  made  upon 
it  in  transit  by  their  etenud  enemy,  the 
baggage  master,  they  must  see  to  it  that 
tnmks  and  valises  are  strong  enough  to 
stand  the  shocks  to  which  they  are  sub- 
mitted. It  has  been  suggeHted  that  the  men 
who  make  trunks  and  the  "baggage  sniaeli- 
ers"  who  apparently  attempt  their  destruc- 
tion, represent  two  great  industries  iu  u 
state  of  mutxial  antagonism  like  that  which 
exists  between  the  makers  of  armor  jjlale, 
the  builders  of  hundred-ton  guns,  and  the 
inventors  of  high  explosives. 

The  trunk-maker  selects  for  the  body  or 
box  of  his  trunk,  sheets  of  thoroughly  sea- 


made  goods,  but  500  cigars  have  been  made      soned  basswood.     This  may  be  used  solid, 

in  one  day  by  one  cigarmaker  working  with 

molds. 

Spanish  handmade  cigars  are  made  with- 
out binders,  for  the  workman  spreads  out 
each  leaf  of  the  filler  in  the  palm  of  his 
hand  and  iwisia  them  to  shape  and  puts  on 
the  wrapper  almost  in  one  motion. 

After  tlie  cigars  have  been  laid  neatly  in 


■  in  veneers  glued  with  the  grain  of  alter- 
nate sheets  at  right  angles.  For  the  best 
trunks  the  veneers  are  used,  and  are  glued 
together  so  strongly  that  it  is  almost  im- 
possible (o  separate  them.  The  nails  used 
in  fastening  the  box  together  at  tlie  joints 
and  angles  are  of  steel  wire,  coated  with 
gum  to  increase  the  holding  power. 
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^      -o -'";"<Btraw-niae  trunks 

n.ade.n,he„e»lwerebml.„ut„fb„ff.l„ 
We  for  a  Chicago  wtolcsale  house  twenty- 
«je  ^ear,  ago,  .„d  ,^„3,  ^j^^,.^^,  ^^J^^ 

are  s  ,11  on  the  road,  packed  with  dry  goods 
samples.  ■'  6"""" 

Trunks  are  made  out  of  basswood,  tiu 
.heet  ,r„u,  sole  leather,  caiiva.,  split  leather' 
".How  ratlau,  paper  and  pine.  The  com^ 
cereal  traveler  is  the  trunk-maker's  best 
customer.  These  traveiiug  representative, 
of  wholesale  house,  use  trunks  to  carry  all 
»«,  of  things.  A  trunk  was  made  recently 
to  carry  an  iron  safe  for  a  sample.  A  mu- 
..cal  .nstrument  hou«,  in  Chicago  orders 
trunks  large  enough    to  bold   a  complete 

organ   and  traveling  men  for  a  stove  house 
'■"".y  lull  sized  samples  of  their  goods  in 


^"""fauies  lIKeWL 

among  the  best  customers  of,!,,  trade 

sorl  T  1"\  '?™"'«  '"^  "'  """■» 
»rt»,  of  which  the  drcs.  suit  case  is  the 

most  recent  and  popular  form,  are  likewise 
^  «  great  „„„,bcr  at  the  trunk  Z 
ones.  The  fines,  leathers  arc  used  and  in 
he  more  expensive  grades  such  traveling 
bags  are  fitted  with  silver  and  cut  glass 

;:^ytti:r"  "*«----■ 

For  making  high  grade  trunk,  and 
valises,  b.gh  grade  labor  must  be  en,pl„ved. 
It  IS  declared  that  expert  workmen  in  s'uch 
occupations  are  p.id  the  highest  wages 
earned  by  any  mechanic  or  bench  laborer  in 
any    manufacturing   line    i„    He    0„i,ed 
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[SALT  AND  ITS  PRODUCTION 

It  would  be  difficult  to  name  anything 
more  universally  required  by  mankind 
than  the  common,  cheap  and  oimple  sub- 
stance which  we  call  salt.  Indeed,  n-it 
only  mankind,  but  animals  as  well,  find  ii 
essential  to  their  health  and  will  undergc 
any  difficulties  necessary  to  obtain  it. 
Fortunately  for  the  world  there  is  nothing 
more  generally  found  and  nothing  cheaper. 
The  ocean,  which  fio^iqilr-i  ajiprdxijiiuicly 
three-fourths  of  iln' 
surface  of  the  glnln, 
holds  inconceiviilili- 
qiiantities  of  salt,  car- 
ried into  it  by  the  v\\'- 
ers  which  it  receives, 
and  absorbed  from  thf 
salt  beds  upon  whicii  it 
rests,  and  this  supply 
in  the  greatest  of  store- 
liouses  is  never  dimin- 
ished by  evaporalion. 
On  land,  undergroiiiid 
and  surface  deposi.s  uf 
Fait  alike  arc  found  \\w 
world  over,  and  great 
inland  bodies  of  water 
are  saturated  with  lhi,-< 
simple  substance,  which 
they  are  ready  to  yield 
at  the  demand  of  the 
salt-gatherer.  Salt  is  obtained  in  ways  that 
differ  as  widely  as  d,j  tlic  localities  where 
it  is  found.  Perhaps  the  most  pictnresque 
and  interesting  of  all  the  salt  gathering 
induslries  is  found  in  our  o;vn  country, 
recently  developed,  but  already  taking  an 
important  place  in  the  production  of  salt 
for  the  market. 
l^^^^way  down  in   Southern  California  in 


Ihe  middle  of  the  Colorado  doserl,  about 
100  miles  from  the  ocean  and  eighty  miles 
from  the  Mexican  boundarj'  line,  is  the 
little  station  of  Salton,  on  the  Soutliem 
Pacific  Railway.  It  lies  between  the  San 
Bernardino  and  the  San  Jacinto  ranges  of 
mountains.  Between  these  ranges  the  val- 
ley sinks  to  a  level  some  400  feet  below  the 
level  of  the  sea,  making  it  the  most  de- 
pressed spot  in  the  United  States.  In  this 
remarkable  depression,  a  short  distance  to 
ihf  sniilh  of  Salton,  is  a  field  uf  crydtal- 


i./.i-.i  siui  ^..1,1..^  :jnO  foet  below  ihe  level  of 
the  sea  and  more  than  a  thousand  acres  in 
extent.  Here  the  company  owning  the 
tract  employs  a  number  of  laborers  in  the 
gathering  of  salt  for  the  market,  by 
methods  genuinely  unique. 

The  salt  itself  exists  as  a  cnist  over  the 
surface  of  a  marsh.  It  is  constantly  sup- 
plied by  salt  springs  which  flow  from  the 
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linir  litllr'  ilraiiiiiig  into  t\u-  Iia^in. 
u'v  rapi.llv  cvainirati'.  ii-aviiij:  ilic 
I'f  a'lH.it  i>uri'  :-aIt.  The  ,-aU 
ii~  i.riiK'l  variis  tu  ihickness  from 
vt::T_v  iiu'Inf, 

.>r.-i-.'s-i  liv  wliii'h  the  salt  is  c<4- 
■  ~i:!iii'f  ill  tilt?  oxtremo.  The 
i':.\v,.I  [iv  a  #alt-j>K>T.  n-siiiig  on 
•a,i-:;ri.i  wiuvU  aiid  mauajioil  bv 
.  A  rai'.wav  traok  run?  acp.'vw  ihe 
:  a-  iiti.tr  onj  at  rijrlit  aucles  to 
^■■■.■■■■.  iu  wi;:..h  til.'  pK-winp  i^  t.. 
av..'.  a  Uvmotiv,.  w-.-k^  W.k  ar.-l 
,  ■\:\'-.  ;iiu.  Fr-.i:i  it  -t.vl  .-ai.Ios 
-'.x-\     ar>.''.:r.il     I'u'.'uvj     .in.i     u\<i\ 


I  IN  THE  PE?KRT. 

li'-ap*  r.  a-h-  t"  !■■  haiili-.!  to  tLe  mill.  Th« 
"■a:tr  in  w!,ii-ii  tin-  wasliing  process  goC- 
I'll  i^  ii-4>if  -I  ratiiraii'i)  with  salt  that  i. 
can  alrsorb  tv  ni'-rt-.  ?o  that  there  U  no  ItM 
bv  tho  washiiiir. 

The  ■'urtaLV  •t  ihi:  remarkable  field  of 
^alr  i?  ^ii-v.v  iihi"i-,  and  its  brilliancy  in  the 
vli-ar  liirh;  of  tue  California  son  is  Sb 
•la.r/Hni:  that  Li!--rir!  have  to  wear  daik 
c!a-:^-s  10  p^.•tl■.■I  tLt-ir  eyes.  These 
!;:'-. -iTt-  an?  t-irr:>  r  -T:ii>aiiese  or  Indians, 
f--r  :i  ■  w'::i-.  n.:L::  can  ^:and  the  intense 
•.■;>.■,  K.  -  w.  ik-  at  a  tiino  the  temperatnre 
;iv,  r;i^. -i  i4i>  ^v^r.-s.  aiiJ  the  uninter- 
■.■■.■.;■*■  :  >■.!:. -1.;:. I  ndivti'-l  from  the  daz- 
:\\\.-z  'v:  :-.  --.j-fii'V  :-r.--hi«#  a  glare  that  is 
;;';;;-:  ::.''\  r;>r.. .  Even  the  Ja^UDeise 
'..li- ■.■■:?■  i''::r!:.'  ■":.•  :r  wv-rk  to  the  fewiug 
■  :'  ■'...  -,i  k-  ::.  v.'..:':  -'u'  salt  is  packed. 
T:  ■  v.-  rk  ar.  i  '.'•:.:.■  work  in  the  mill 

i'.ri    ■■■        ■:-:r.."v  !y  Ir.'lians.  of  the  Coa- 


V  al'titioual  water  for 
>  o-iupany  snnk  an 
:-:.  ot^uo'feet.  Ewn 
:i'.kaiine.  but  it  is  the 
er    for    domeatie    pur- 
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poses.  The  air,  laden  with  impalpable 
partielea  of  salt,  stimulates  an  intense  and 
painful  thirst  which  the  workmen  find  it 
impossible  to  quench  with  the  lukewarm 
water  of  the  artesian  welL 

Out  of  this  field  of  1,000  acres  of  virgin 
salt,  not  more  than  ten  acres  are  worked 
at  this  time,  and-  jet  from  such  a  small 
portion  about  700  tons  of  salt  can  be 
plowed  and  shipped  daily.  As  fast  as  the 
crust  ia  removed  a  new  crust  forms  almost 
!  after  the  plow  has  passed  on. 


lakes  and  towering  cities  appear  in  most 
deceptive  form.  The  effect  of  moonlight 
on  the  white  expanse  is  singularly  weird 
and  beautiful. 

The  salt  deposits  of  the  ocean  itself  are 
utilized  as  a  source  of  commercial  supply 
in  many  countries,  and  particularly  in  the 
islands  of  the  sea  where  other  supplies  do 
not  exist.  Even  on  our  American  coasts, 
however,  the  business  possibilities  of  this 
industry  are  not  neglected,  and  in  the 
neighboring    islands  of  the    West    Indies 


AT  WORK  ^ 
IndlkD  laboren  plowing. 


[  THE  SALTON  SALT  DEPOSITS. 
I   backKTOund.  losdliig  bbU  <i~ 


The  drying  and  milling  works  are  at 
Salton.  After  the  salt  has  drained  in  the 
conical  mounds  in  the  field,  it  is  loaded  on 
flat-cars  and  hauled  to  the  works.  Here 
it  passes  through  a  mill  which  grinds  it 
to  powder  and  then  it  ia  sifted  and  packed 
into  sacks  for  the  market,  in  which  it  ia 
recognized  as  of  the  best  quality. 

Under  certain  atmospheric  conditions 
this  salt  field  displays  remarkably  perfect 
examples  of  the  phenomenon  known  as  the 
mirage.    Beantifal  flowering  fields,  sylvan 


many  people  obtain  their  living  by  gather- 
ing salt.  The  process  is  to  prepare  a 
series  of  shallow  pools  near  the  ocean  and 
below  the  level  of  high  tide.  Channels 
are  cut  by  which  the  ocean  water  can  enter 
these  pools,  and  the  channels  are  then 
dammed  up  so  that  the  water  cannot  flow 
out  when  the  tide  recedes.  After  evapora- 
tion has  left  the  ground  white  with  dry 
salt  it  is  raked  into  heaps  and  hauled  to 
the  place  of  shipment,  while  a  new  period  of 
evaporation  ia  passing  in  tbe  i«6Ued  p<x»l»- 
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I;,  N';'x  York,  norhitm  Michigan, 
--','ri.'-TTi  K&ii-.n-,  .t^7U*.VA-e~-Am  Ontario 
a:.']  ^':'.-f;ril  '/h'-r  t'^oii^  of  N^^rh  Ameri- 
'a.  •h'rf;  arf;  urj'lorKTOUL'l  'J'/fiositr  of  rook 
.rah  '.:'  rrr'^at  value.  TLo  Usual  prf^^c-ii  bv 
■f:]A':h  this  salt  is  obtained  involves  the 
!.:rl:.2  of  -a-'-IU  'lr:':p  into  the  strata  of  salt. 
Ti.-:':  -stMf!  fill  with  water,  either  from  the 
■-•irzu'-r:  iJraitia:?':  or  iin'k-r^>un'l  spring, 
or  ar*;  pu.'.'if*'-'!  full,  ati-i  the  wawr  'lissolve* 
tli'r  -a!t  iiri'il  i"  i-.  ra-'iraterl  and  beconH;;  a 
bnr,e.  Th'-n  it  ]-.  i.::u]f-l  out  and  r-vapo- 
ra-'-'i  in  threat  ko":'--:.  In  Teveral  Enr^fpean 
f;<,iiii*ri':^  tli'rr'r  an-  riiiii'-T  of  rwk  --alt,  ex- 
l'-i.'Ii:,ir  far  iiii'I'rLToun'l,  -.ihich  arc:  work- 
'■•]  l.v  -ijaft^  and  tunue'^  in  the  earth,  just 
a-.  i-.'.'A  or  iron  mines  wouM  be.  Austria 
;ii.']  K'lrria  have  ininf;.--  of  tlii^  cliaractc-r, 
ai.-i  •':,<■■:  an-  eon^i'len-d  anion^  the  most 
iii'T'-Mnt"-  of  all  the  iinderf.Toiind  inclus- 


-ii!.;i..] 


ill  =^f-v(ral  jilu':'-;-  lia-  salt  'li-pfrfits 
tbo-:';    i:i   cOUtliL-m   California, 


althooch  none  so  extensive.  Iniieecl.  there 
is  hardlv  a  c:iuiitrv  in  the  world  'which 
does  not  contain  salt  depc-sitg  of  some  sort, 
even  if  in  s^.-me  instances  tbev  are  no  more 
than  flowing  springs  impregnated  with  this 
important  snbstsnce. 

When  we  sav  salt  we  mean,  nsnallv 
chloride  of  sodium  or  ciiminon  table  salt. 
This,  however,  is  but  one  of  manv  soluble 
salts  contained  in  the  ocean  and  in  the  salt 
seas  of  the  world.  Even  in  fresh  river 
water  some  mineral  salts  are  present.  Of 
these  a  part  mav  be  removed  by  varions 
means  during  the  joumev  of  the  river,  but 
the  rest  remains  to  be  concentrated  at  last 
in  the  basin  in  which  the  river  comes  to 
an  end.  Of  course  in  most  instances  the 
uhimate  outlet  of  the  rivers  is  the  ocean 
and  when  this  is  not  the  case  whatever  out- 
let is  final  is  sure  to  be  salt. 

There  are  n<it  verv  many  salt  lakes  in 
the  wurld,  or  lakes  without  an  outlet. 
Xorth   America   has    one   such   important 


PLOWING  PtniROWS  IN  THB  FIELD  OP  SALT. 
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lake,  the  Great  Salt  Lake  of  Utah,  into 
whose  basin  drain,  a  number  of  rivers  in- 
cluded between  the  Eocky  Mountains  and 
the  Sierra  Nevadas.  Asia  has  two  or  three 
of  the  same  character,  notably  the  Caspian 
Sea,  which  is  the  largest  land-locked  body 
of  water  on  the  globe,  and  nearly  five  times 
as  large  as  Lake  Superior.  Lake  Balkash, 
the  Sea  of  Aral  and  the  Dead  Sea  are 
others  in  the  Asiatic  continent,  the  latter 
being  one  of  the  few  at  a  lower  level  than 
that  of  the  salt  deposit  in  southern  Cali- 
fornia. 

It  would  be  easily  possible  indeed  for 
this  American  salt  field  to  become  another 
Dead  Sea.  It  lies  far  below  the  level  of 
the  ocean,  as  has  been  said  before,  and  the 
Colorado  Eiver,  which  carries  a  consider- 
able stream,  is  several  hundred  feet  above 
it  and  not  far  away.  In  the  summer  of 
1891,  indeed,  there  was  a  flood  in  this 
river  and  a  large  area  near  Salton  became 
a  lake  of  considerable  depth.  When  the 
river  flood  subsided,  however,  so  that  the 
supply  of  the  lake  was  cut  off,  the  rapid 
evaporation  from  its  surface  soon  carried 
away  the  water,  and  left  it  in  its  former 
condition. 

The  saltness  of  the  sea  is  evidence  of  its 
power  of  transportation  if  not  of  destruc- 
tion, for  at  least  a  very  large  part  of  the 
salt  is  brought  down  into  the  sea  by  rivers. 
This,  however,  must  be  uniformly  distrib- 
uted by  diffusion  or  by  currents,  for  ocean 
water  is  practically  the  same  composition 
in  all  parts  of  the  globe.  True,  it  is  a  little 
more  salt  in  warm  regions  than  in  cold,  but 
this  difference  is  due  to  the  greater  amount 
of  evaporation.  For  a  time,  also,  it  is  more 
brackish,  at  any  rate  near  the  surface,  in 
the  neighborhood  of  the  mouth  of  a  large 
river.     That  the  mineral  substances  must 


be  mainly  if  not  wholly  brought  down  in 
solution  by  the  rivers,  is  proved  by  the  fact 
that  every  sheet  of  water  for  which  there 
is  no  outlet  is  salt.  Evaporation  cannot 
remove  the  salt  constituents,  which  are 
present  in  greater  or  less  degree  in  every 
stream,  so  they  remain  behind  and  the 
water  very  slowly  but  very  surely  becomes 
more  salt 

There  was  a  time,  as  is  proved  by  the 
character  of  the  fossils  which  are  found  in 
beds  high  above  the  present  level  of  the 
water,  when  the  Dead  Sea  was  but  slightly 
brackish.  The  ocean,  also,  may  be  more 
salt  at  the  present  time  than  it  was  when 
the  world  was  young.  It  would  become 
much  more  so  if  countless  millions  of 
minute  organisms  were  not  ever  drawing 
from  it  the  supplies  which  are  needed  in 
the  construction  of  the  solid  parts  of  their 
bodily  frames. 

The  Dead  Sea  is  recognized  as  the  most 
fully  impregnated  with  salts  of  all  the 
bodies  of  water  in  the  world.  Less  than 
74  per  cent  of  its  entire  bulk  is  water,  and 
more  than  26  per  cent  is  of  salts  held  in 
solution.  Chloride  of  sodium,  however,  or 
common  salt,  is  not  the  dominant  salt, 
chloride  of  magnesium  being  16  per  cent 
of  the  total  bulk  of  the  sea,  while  common 
salt  is  but  3^  per  cent.  Our  own  Great 
Salt  Lake,  in  Utah,  stands  at  the  head  of 
all  in  the  amount  of  chloride  of  sodium  in 
solution,  with  nearly  12  per  cent  dissolved 
in  it. 

It  is  this  large  proportion  of  salt  in  the 
water  which  gives  to  the  Dead  Sea  and  the 
Great  Salt  Lake  their  extraordinary  buoy- 
ancy. In  these  bodies  of  water  it  is  abso- 
lutely impossible  for  the  human  body  to 
sink,  and  difficult  to  swim,  so  dense  is  the 
saline  fluid. 
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silk  gauze,  the  meshes  in  which  vary  in  size 
for  tiie  wheat  from  each  set  of  rolls.  The 
crushed  wheat  is  thrown  at  the  sieves  by 
centrifugal  force,  and  many  impurities  are 
removed.  A  new  Gcnuaa  machine,  known 
as  the  plansiftor,  was  introduced  in  a  Chi- 
cago mill,  and  since  that  time  it  has  been 
adopted  by  many  first-class  millers.  It  eon- 
eists  of  a  long,  flat  box  full  of  sieves  set  at 

r 


The  middlings,  or  crushed  wheat,  is  now 
carried  on  to  the  middlings  purifier,  the  in- 
vention of  which  a  few  years  ago  revolu- 
tionized the  whole  art  of  milling.  Its  work 
\b  to  remove  the  impurities  and  bran  from 
the  flour.  It  accomplishes  this  purpose  by 
subjecting  the  passing  stream  of  middlings 
to  air  blasts  of  varying  force.  The  light 
dust  and  bran  are    carried    upward    and 


BAKING  BREAD  BY  ELECTRICrTY. 


an  incline,  and  perforated  with  graduated 
meshes.  The  whole  device  is  given  an  ec- 
centric motion  by  being  fastened  a  few 
inches  at  one  side  of  the  center  of  a  great 
wheel.  By  this  means  of  jolting  it  the 
crushpd  wheat  is  rattled  through  the  sieves 
and  graded  according  to  the  size  of  mesh 
through  which  it  passes. 


caught  in  little  pockets,     «ncf  the  poriSed 
middlings  pass  back  to   the  second  set'  of 
rollers,  where  they  are  crusierf  again-    TbjB 
circuit  of  processes — the  rollers     the  pl^' 
sifter  and  the  middlings  V^riBer—is    J*" 
peat«d  five  different  times  anjj  ^^  aepSTM- 
tion  and  grinding  is  then  complete.      Tbe 
flour  from  the  last  process  is  carried  JowBr      J 
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stairs^  where  it  runs  into  sacks  and  is  tied 
up  ready  for  the  market. 

One  of  the  most  important  machines  in 
a  mill  is  the  dust  collector.  Before  it  was 
invented  the  air  of  the  mills  was  always 
full  of  flying  particles  of  flour,  which  some- 
times exploded  with  all  the  force  of  gun- 
powder. The  dust  collector  consists  of  a 
fan,  which,  in  creating  a  vacuum,  sucks  the 
flour  out  of  the  air  and  deposits  it  in  a 
chamber  by  itself.  This  dust  can  be  used 
in  inferior  grades  of  flour. 

A  barrel  of  flour  will  make  about  260 
pound  loaves  of  bread.  If  the  combined 
bakeries  of  Chicago  use  2,000  barrels  daily 
the  number  of  loaves  made  is  520,000, 
which,  at  a  retail  price  of  5  cents,  cost  $26,- 
000  daily.  Probably  as  much  more  bread 
is  made  in  the  homes. 

American  flour  is  now  used  in  almost 
every  part  of  the  world.  A  story  is  told  of 
a  traveler  who  visited  the  South  Sea  is- 
lands for  the  purpose  of  describing  the  ter- 
rible depths  of  barbarism  in  which  its  sav- 
age inhabitants  were  supposed  to  live.  He 
secured  an  interpreter  and  began  his  ex- 
plorations. When  they  reached  the  first 
bamboo  and  thatch  village  the  traveler 
stopped  on  the  roadside  to  experience  feel- 
ings of  wonder  and  exultation.  He  had 
heard  that  few  white  men  had  ever  visited 
these  particular  savages,  and  like  every 
person  who  believes  his  eyes  behold  un- 
known wonders,  his  spirits  rose  to  a  high 
pitch.  He  entered  the  village  and  was 
taken  to  the  chief's  bamboo  hut.  Just  as  he 
approached  the  door  he  was  transfixed  with 
amazement  bordering  on  horror.  There 
beside  a  long  war  club,  the  sword  of  a 
swordfish,  and  a  primitive  tom-tom,  stood  a 
real  American  barrel  with  a  colored  sign 
on  the  top  advertising  so-and-so's  flour 
from  Minneapolis,  Minn. 


According  to  the  census  of  1890  the 
number  of  flour  mUls  in  the  United  States 
was  18,470,  with  a  capitalization  of  $208,- 
473,500.  A  total  of  63,481  men  were  em- 
ployed, and  their  wages  reached  the  sum 
of  $27,035,742.  The  value  of  the  wheat 
which  they  ground  was  $434,152,290,  near- 
ly all  raised  in  the  western  states,  and  the 
flour  produced  worth  $513,971,474. 

The  largest  number  of  mills  in  any  one 
state  was  2,226  in  Pennsylvania,  but  Min- 
nesota, vnXh.  only  307  mills,  ground  $52,- 
383,867  worth  of  wheat  to  Pennsylvania's 
$33,238,981.  The  largest  value  of  wheat 
used,  next  to  Minnesota,  was  $44,890,115 
in  Xew  York.  Then  followed  in  regular 
order  Ohio,  Pennsylvania,  Illinois  and  Mis- 
souri. Illinois  had  647  mills,  with  a  capi- 
tal of  $13,101,860  and  produced  $37,974,- 
885  worth  of  flour  in  1890.  The  census 
figures  show  that  the  products  of  the  flour 
and  grist  mills  of  the  country  exceed  in 
value  that  of  any  other  single  product  from 
the  raw  material,  even  the  iron,  steel  and 
lumber  industries.  The  sugar-refining  in- 
dustry, which  has  caused  so  much  anxiety 
on  the  part  of  congress,  represents  in  value 
of  annual  products  less  than  one- fourth  that 
of  flour-milling.  The  meat  and  packing 
industry,  which  seems  so  tremendous,  does 
not  produce  as  much  as  the  flour-mills  with- 
in $80,000,000  annually. 

A  noticeable  thing  about  the  industry,  is 
the  fact  that  the  village  mill  is  gradually 
disappearing.  The  wealthy  and  powerful 
millers  of  the  cities  are  slowly  swallowing 
up  the  business.  This  is  strikingly  shown 
by  the  fact  that  according  to  the  census  of 
1880  there  were  24,338  mills  in  the  United 
States  with  a  capitalization  of  $177,361,- 
878,  while  in  1890  the  number  of  mills  had 
decreased  to  18,470,  while  the  capitaliza- 
tion had  increased  to  $208,473,500.     If 
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this  startling  dumge  continues  it  will  be 
only  a  few  years  before  half  a  dozen  mil- 
lers will  control  the  whole  iadustxy  in  the 
United  States. 


ICE,  ABTIFICIAL  AKB  KATUEAL 

There  is  no  article  more  intimately  as- 
sociated with  our  genuine  comfort  in  the 
hot,  trying  weather  of  midsummer,  than 
ice,  which  is  now  so  universally  distributed 
as  to  be  recognized  as  no  longer  a  luxury 


portant  as  to  have  its  influence  TXfoa 
municipal  politics  and  state  l^islatitm^  and 
so  profitable  as  to  make  fortunes  for  those 
who  are  engaged  in  it.  In  our  n<Hlliem 
states,  nature  by  her  own  processes  will 
make  ice  in  the  winter,  enough  to  serve  for 
the  summer,  if  it  is  properly  preserved, 
but  in  the  southern  states  of  our  own  coun- 
try, and  in  the  tropics,  nature's  gifts  do  not 
take  this  form,  and  man  must  provide  cold 
things  for  himself.  So  it  is  that  inventors 
have   devised   simple   machines   which  by 
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but  a  necessity.  Ice  is  an  essential  factor 
for  health  and  comfort,  particularly  in  the 
cities,  where  people  live  crowded  together, 
and  the  refreshing  conditions  of  rural  life 
are  not  at  hand.  The  result  of  this  wide  us© 
of  the  transparent  blocks  of  frozen  water  is 
that  for  ks  preparation  and  distribution  an 
1  industry  has  grown  up,  so  im- 


chemical  and  mechanical  processes  produce 
ice  at  little  cost,  whether  it  be  on  the 
equator  or  not.  So  excellent  is  the  ice  thus 
frozen  that  great  ice-manufacturing  com- 
panies have  been  established  in  the  north- 
ern cities  as  well,  competing  in  price  and 
quality  with  those  companies  which  dlB- 
tribute  nature's  own  product 
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It  is  an  old  scientific  trick  to  freeze  water 
in  the  fire,  by  wmpping  a  small  bottle  with 
a  rag  soaked  in  ether  or  chloroform.  The 
heat  of  the  fire  evaporates  the  volatile 
ether  so  quickly  that  the  ether  sucks  the 
heat  out  of  the  water  and  freezes  it.  This 
is  practically  what  the  icemaker  does,  only 
he  uses  ammonia  or  sulphurous  oxide,  in- 
stead of  ether  or  chloroform,  and  works  on 
a  big  scale  with  large  pumps,  steam  en- 
gines, and  miles  of  iron  pipe. 

At  ordinary  temperatures  ammonia  is  a 
vapor  or  gas.  The  ammonia  which  is 
bought  at  a  drug  store  is  really  ammonia 
water,  for  it  is  a  water  in  which  ammonia 
gas  has  been  dissolved  or  absorbed.  The 
icemaker  uses  ammonia  gas,  sulphurous 
oxide — ^which  is  the  choking,  suffocating 
fumes  given  out  when  sulphur  is  burned — 
or  ammonia  water,  according  to  the  systeiij 
he  employs.  Anhydrous  ammonia  is  am- 
monia without  water  in  it,  and  the  ice- 
maker who  uses  ammonia,  buys  anhydrous 
ammonia. 

The  whole  story  of  artificial  icemaking 
can  be  told  in  a  paragraph,  for  it  is  simply 
permitting  pure  liquid  ammonia  to  evapo- 
rate or  expand  inside  of  iron  pipes  which 
are  coiled  in  tanks  filled  with  salt  brine, 
which  gives  up  the  heat  required  by  the 
ammonia  in  evaporating,  and  thus  lowers 
its  temperature  below  the  freezing  point. 
The  fresh  water  is  in  smaller  cans  which 
are  surrounded  by  the  brine,  and  is  frozen, 
for  the  brine  does  not  freeze  even  at  zero. 

But  to  do  all  this,  expensive,  heavy  and 
•pecial  machinery  must  be  employed,  and 
the  combination  of  steam-boilers,  pumps, 
condensers,  tanks,  pipes  and  other  ma- 
chinery gives  a  complicated  appearance  to 
an  artificial  ice  plant  which  is  confusing. 

The  great  pump  is  the  principal  piece 


of  machinery  in  the  ice-making  establish- 
ment. It  performs  a  double  office,  for 
with  one  stroke  of  the  piston  it  sucks  in 
the  anhydrous  ammonia  gas,  and  with  the 
next  compresses  the  gas  to  a  liquid,  for  the 
anhydrous  ammonia  is  used  over  and  over 
again,  first  as  a  liquid,  then  as  a  gas,  freez- 
ing water,  and  back  as  a  liquid  again.  The 
ammonia  gas  is  liquefied  not  only  by  pres- 
sure but  also  by  cold.  In  an  ice-making 
plant  both  are  used.  The  pump  forces  the 
gas  into  the  condenser,  which  is  a  series 
of  coils  of  small  pipe  over  which  water  is 
constantly  flowing.  The  gas,  pressed  into 
the  smaller  pipe,  turns  to  liquid  ammonia. 
As  it  condenses,  the  liquid  ammonia  flows 
into  a  storage  tank  through  small  pipes 
leading  from  the  condenser*  All  this  time 
it  is  under  pressure  which  forces  it  along, 
so  that  the  liquid  ammonia  flows  from  the 
storage  tank,  which  is  placed  in  a  horizontal 
position,  into  two  large  vertical  cylinders, 
and  from  there  into  the  expansion  coils, 
which  lie  in  the  bottom  of  the  expansion 
tanks.  The  pipes  of  the  expansion  coils 
are  much  larger  than  the  pipes  which  make 
up  the  condenser,  and  the  liquid  ammonia 
expands  and  evaporates  as  it  moves  along, 
keeping  the  salt  water  or  brine  in  the  freez- 
ing tanks  at  a  temperature  of  18  degrees 
or  colder. 

All  this  time  the  big  pump  is  pushing 
the  liquid  ammonia  along,  and  sucking  the 
ammonia  gas  back  again,  so  that  the  am- 
monia, whether  gas  or  liquid,  is  moving 
around,  condensing,  expanding,  freezing, 
condensing  again,  expanding  again,  freez- 
ing again,  and  so  on. 

In  making  artificial  ice  the  manufacturer 
wants  pure  water.  To  be  certain  that  the 
water  is  free  from  sediment,  typhoid  genua 
and  other  impuritiee  he  filters  and  dUtSiU 
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the  water  before  it  is  frozen.  In  some  ice 
works  the  water  is  ^tered  once  before  it 
is  distilled  and  twice  afterward. 

Tbo  freezing  tanks  are  made  of  iron. 
They  ngually  are  set  below  the  floor,  for 
the  purpose  of  facilitating  the  handling  of 


is  kept  in  motion  bj  an  agitator  somewhat 
like  a  screw  propeller.  This  gives  the  brine 
an  even  temperature.  It  requires  from 
forty-eight  to  sixty  hours  to  freeze  the 
water  in  one  of  the  cans. 

The  cans  are  covered  while  the  water  is 


the  ice.  The  tanks  are  about  50  feet  long, 
20  fcpt  wide  and  4  feet  deep.  The  cans  in 
which  the  distilled  water  is  frozen  are  44 
inches  by  22  inches  by  11  inches  in  size. 
The  pipes  which  contain  the  anhydrous 
ammonia  go  hack  and  forth  across  the  tank 
between  the  cans,  and  the  salt  water  brine 


freezing,  so  that  the  whole  process  of  freez- 
ing is  really  going  on  under  the  floor,  for 
the  covers  are  the  plates  of  the  floor.  Over 
the  freezing  tank  is  a  traveling  crane,  with 
a  block  and  tackle  for  hoisting  the  cans  with 
the  frozen  blocks  out  of  the  tank.  The  cans 
are  lifted  so  that  when  they  are  dear  of 
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the  tank  they  tilt  npside  down.  They  are 
then  carried  by  the  traveling  crane  to  the 
head  of  a  gangway  which  runs  into  the 
icehouse.  Here  etreams  of  tepid  water  are 
directed  upon  the  can.  In  a  few  moments 
the  ice  holding  the  cake  to  the  can  melts, 
and  the  block  of  artificial  ice  slides  out  of 
the  can  and  down  the  gangway.  The  can  is 
then  taken  back,  filled  with  water,  and 
dropped  into  the  tank  again. 

Where  shafts  or  tunnels  go  through 
quicksands  artificial  refrigeration  is  some- 
times used  to  freeze  the  treacherous  ma- 
terial. The  anhydrous  aimnonia  plant  is 
on  the  surface  or  at  the  mouth  of  the  tun- 
nel, and  from  it  brine  chilled  to  zero  is 
sent  through  pipes  to  the  place  of  working. 
Pipes  are  driven  ahead  of  the  work  into 
the  quicksand,  and  the  circulating  brine 
freezes  the  loose  ground  into  a  hard 
cylinder.  The  werk  is  then  carried  on 
through  this  frozen  material,  which  shuts 
out  the  quicksand  until  the  brick  is  laid  in. 

Fortunately  nearly  every  city  and  toAvn 
has  some  lake  or  river  near  by  where  ice 
can  be  cut  in  winter.  The  lakes  of  Michi- 
gan, Wisconsin  and  Minnesota,  filled  with 
pure  water  as  they  are,  furnish  a  large 
quantity  of  the  ice  used  in  Detroit,  Chi- 
cago, Milwaukee,  Minneapolis,  St.  Paul 
and  the  other  smaller  cities  within  their 
territory.  During  the  \vinter  season  busy 
scenes  may  bo  observed  at  these  lakes,  which 
are  the  favored  resorts  of  multitudes  of 
summer  visitors  in  vacation  time.  Their 
frozen  surface  is  alive  with  men  and  teams 
cutting  the  ice,  rafting  it  to  shore,  and 
turning  it  over  to  the  sleds  that  haul  it  to 
the  railway  for  shipment  to  the  ice  houses. 

There  was  a  time  when  people  were  more 
careless  about  the  health  conditions  of  the 
food  and  its  surroundings  than  they  are 


now,  but  it  has  come  to  oe  so  clear 'y  recog- 
nized that  many  of  our  bodily  ills  come 
from  carelessness  in  the  sanitation  of  our 
houses  and  in  the  freshness  of  our  food, 
that  people  now  scrutinize  these  details  with 
great  care.  Ice  made  from  impure  water 
is  no  longer  acceptable  for  our  refrigerators 
or  our  drinking  water.  Laws  have  been 
passed  protecting  the  public  in  this  matter, 
and  their  rigid  enforcement  has  assisted 
materially  in  reducing  typhoid  and  kindred 
diseases. 

»?•     V*     *5* 

IVOBY,  HOW  OBTAINED  AND 

USED 

Every  ivory  billiard  ball  in  use  in  the 
world  is  said  to  have  cost  tlic  life  of  a 
human  being.  And  still  the  demand  for 
ivory,  not  only  for  the  manufacture  of  these 
simple  spheres  for  a  popular  game,  but 
for  a  multitude  of  other  uses  in  decorative 
and  toilet  articles,  continues,  with  the  price 
so  high  that  the  trade  still  goes  on  in  spite 
of  its  disastrous  cost  in  human  life. 

Most  of  the  heavy  expense  has  l)een  paid 
in  the  jungles  of  central  Africa,  where  a 
man  does  not  count  for  half  as  inuch  as  a 
humped  ox  or  a  trained  ape.  For  nature 
has  built  an  effectual  barrier  about  her  cul- 
tivators of  billiard  balls — the  elephants — 
and  he  who  would  penetrate  it  must  take 
his  life  in  his  hands. 

In  the  first  place  she  has  provided  an 
atmosphere  of  great  heat,  reeking  half  the 
year  with  moisture,  in  which  lurk  the  germs 
of  a  hundred  unnamed  diseases,  and  rent 
for  two  seasons  with  sudden  storms  accom- 
panied by  heavy  rains.  Then  there  is  the 
barrier  of  a  rank  and  tangled  vegetation, 
through  which  no  roads  but  those  of  the 
jungle-folk  have  yet  pierced.     The    huge 
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troe«  conceal  fierce  wild  aaimsls,  poieon- 
ous  snakes,  and  insects  whose  stings  mean 
death  at  the  end  of  the  days  of  saffering. 
Impassable  morasses,  lalces,  broad  rivers 
and   mountain   ranges  are  also  numeroos, 


and  yet  more  dangerous  are  the  jealous 
saviipos,  who  ha%'e  learned  enough  of  civili- 
zntion  to  distrust  it,  and  who  know  that  a 
man  never  protests  againgt  robbery  after 
he  is  dead. 


So  the  elephant  is  giren  a  chance  to  grow 
a  little  before  the  harvesters  of  the  ivory 
crop  can  reach  him.  When  he  has  trump- 
eted for  a  few  score  of  jears,  and  his  tusks 
have  made  him  a  power  in  the  herd,  some 
native  hunter  spies 
him  as  he  thrashes 
throu^  the  jungle  or 
wadea  in  a  morass. 
Then  a  great  number 
of  the  bravest  warriors 
gather  and  build  a 
huge  inclosure  of 
vines,  into  which  the 
elephant  one  day 
walks.  From  the  sur- 
rounding trees  come  a 
shower  of  arrows,  and 
perhaps  a  bullet  or  two 
from  an  ancient  gun 
obtained  at  a  hundred 
times  its  value  from 
some  wandering  trad- 
er. The  elephant 
charges  about  trumpet- 
ing, but  on  every  side 
the  barrier  holds  him 
in.  At  last  he  falls, 
overcome  by  numbers. 
Then  his  great  tusks 
are  packed  away,  and 
a  row  of  naked  natives 
carry  them  for  days 
through  the  jungle, 
until  they  are  placed 
in  the  king's  treas- 
ury as  a  part  of  the 
wealth  as  well  as  the  currency  of  a  nation. 
After  a  time  traders  from  England  and 
from  other  countries  appear,  and  the  tusks 
are  bartered  for  bright  nothings,  old-fash- 
ioned and  ehop-wom  fsbrioa,  food,  wbis^ 
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AIR-SHIPS  A  SUCCESS 


More  progress  has  been  made  in  aerial 
oarigation  within  the  last  ten  years  than 
there  had  been  before  in  the  century  that 
had  passed  since  the  Jfoiitgolfier  brothers 
invented  the  first  balloon,     Tlie  most  dis- 
tinguished  success   has   been    made   bj   a 
young  Brazilian,  M.  Santos-Dumont,  wliose 
experiments,    continued    at   great    expense 
and  with  untiring  encrgj-  for  several  years, 
at   last   brought   him    intcrnaiional    fame. 
During  hia   experiments   in   Paris   in   the 
summer  of  1001,  the  young  inventor  suc- 
ceeded in  driving  bis  aerial  ship  a  distance 
of  ten  miles   in  forty  minutes,   and   per- 
formed  evolutions   wliich  showed   that  lie 
had  his  craft  under  complete  control  during 
the  trial.    Paris  has  always  been  the  ("enter 
of  activity  in  aerial  navigation,  and  a  large 
club  of  aeronauts  has  helped  to  stimulate 
general  interest  in  the  conquest  of  the  air. 
One  of  the  members,  M,  Deutsch,  in  order 
to   stimulate  invention,  offered  a  prize  of 
100,000  francs  ($20,000)  for  a  successful 
balloon  trip  from  St.  Cloud  around  the  Eif- 
fel Tower  and  return  in  forty  minutes, 
V"ariou8   inventors   worked  for  this  prize, 
W'liich  was  finally  won  by  the  young  Bra- 
zilian, who  gave  the  entire  sum  to  the  char- 
ities of  Paris. 

U.  Santos-Dumont  was  bom  in  Brazil  in 


1873,  and  as  a  very  young  man  became  in- 
terested in  aerial  navigation.  Ilia  first  ex- 
periments were  with  spherical  balloons,  but 
ho  soon  abandoned  these  for  those  o£  cylin- 
drical or  cigar  shape,  and  hia  triumphant 
success  was  gained  with  the  fifth  he  con- 
structed. The  balloon  proper  with  wbich 
lin  won  the  large  prize,  was  111  feet  long 
and  twenty  feet  in  diameter.     Beneath  the 


ROONDINQ  THE  EIFFEL  TOWER, 


Xht  tOorlJ^^  Seianc*  and  Innfmntion 


balloon,  BUBpcoded  by  eteel  wires,  was  a 
cradle  fifty-iiiiio  feet  long,  cwmposed  o£  piDC 
poles  secured  together  at  tlie  ends  and 
braced  in  skeleton  fasbion  like  tbe  trusses 
of  a  bridge.  This  cradle  contained  a  four- 
cylinder  motor  of  sixteen  liorse-power.  The 
screw  proiJcUer  of  the  strange  craft  was  at 
one  end,  and  at  the  other  the  aeronaut  sat, 
in  !i  '"ii"'!  linsket,  in  rr-ach  n*"  clcotric  con- 


after  handful  of  sand,  and  the  balloon 
slowlv  rose  higher  and  higher.  The  rudder 
worked  well,  and  the  balloon  was  turned 
upon  its  course  directly  toward  the  Eiffel 
Tower.  The  daring  navigator  rounded  the 
great  structure  at  a  distance  ff  iK't  hi'TP 
than  300  feet  from  it,  and  at  a  height  ol 
some  500  feet  above  the  ground.  He  re- 
turned again  to  the  park  wlienee  he  h"-' 
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ii'i-tioriH   which   controlled  tbe  valrea  and 
nnl'IcT. 

The,  start  was  made  from  tbe  huge  shed 
al  St.  (-'lond,  <m  the  banks  of  ihe  Seine 
Uivcr,  near  I'linn.  The  sliding  doors  of 
the  shed  whieh  sheltered  the  strange  ship 
were  opened  al  tive  i.VlrH'k  in  the  morning, 
tlje  orjift  was  wheeled  imt  into  the  open 
jiir,  and  tlie  nuitur  wiis  given  a  turn.  The 
r',f»-i  were  fji:;|  off,  the  inventor  t'3ok  his 
"■»■.   id   t.hf-  l.Hrki-f,  throwing  out  handful 


started,  without  tie  slightest  difficulty, 
brought  the  machine  to  the  ground  unin- 
jured, and  descended  from  his  basket  with 
the  knowledge  that  he  had  outdone  all  his 
predecessors  by  t!iis  marvelous  achieve- 
ment. Never  halting  in  his  experiments, 
Santos-Duniont  constructed  another  and 
yet  another  of  bis  air  ships,  each  an  im- 
provement on  its  predecessor,  and  contin- 
ued his  aerial  voyages  on  the  Mediterra- 
nean coast  and  at  other  places  in  France. 
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It  was  as  a  result  of  this  triumph  that  the 
directors  of  the  St.  Louis  World's  Fair  de- 
cided to  oflFer  large  prizes  for  achievements 
in  controllable  air  ships,  to  be  exhibited  at 
the  Louisiana  Purchase  Exposition. 

Inventors  have  been  at  work  on  the  prob- 
lems of  aerial  navigation  for  a  long  time, 
and  the   experiments,    roughly    speaking, 
have  been  in  three  directions.     The  bal- 
loon which  supports  itself  and  additional 
weight  by  the  buoyancy  of  its  contents,  to 
be  propelled  by  a  motor  and  directed  by  a 
rudder,  has  been  the  favorite  theory  upon 
which  to  work.     The  true  flying  machine, 
which  without  buoyancy  of  its  own  should 
be  supported  and  propelled  as  birds  are,  by 
an  actual  flapping  wing-motion,  is  the  second 
direction  in  which  inventors  have  worked, 
and  with  less  success.     The  aeroplane  has 
been  the  third  fundamental  theory  upon 
which  inventors  have  labored.    The  kite  it- 
self is  the  most  primary  of  the  aeroplanes, 
supporting  itself  as  it  does,  not  by  any  nat- 
ural buoyancy,  but  entirely  by  the  pressure 
of  the  air  against  its  surface.    Three  note- 
worthy inventors,  Lilienthal,  Maxim  and 
Chanute,  are  best  known  in  this  line  of 
experiments.      They    have  worked  in  the 
same  direction  with  a  considerable  degree 
of  success.    The  idea  is  that  a  combination 
of  plane  surfaces,  properly  adjuste<l  and 
^^^lanced,  would  enable  the  navigator  to  re- 
T^n  in  the  air  by  soaring,  just  as  a  bird 
^wiy  do  with  outstretched  wings. 

The  most  practical  use  of  balloons  thus 
fw  has  been  made  in  warfare  and  in  mili- 
^ly  experiments.     The  idea  of  using  bal- 
loons in  war  is  more  than  100  vears  old, 
■       the  first  attempt  made  to  put  the  project 
\      wto  execution  being  in  France  in  1794. 
I      l^apoleon  organized  a  balloon  corps  for  his 
^     Noond  campaign  in  Egypt,  but  before  it 


could  be  employed,  the  wagons  containing 
the  materials  were  captured  by  the  British. 
During  the  siege  of  Paris  in  1870,  balloons 
were  used  extensively,  and  news  was  car- 
ried by  that  means  from  the  beleaguered 
city  to  the  provinces. 

There  is  a  military  school  of  ballooning 
at  Aldershot,  where  every  balloon  intended 
for  the  service  is  tested,  where  those  whose 
business  it  is  to  use  the  balloons  are  in- 
structed, and  where  all  sorts  of  experiments 
arfe  carried  on.  All  the  nations  of  Europe 
are  engaged  in  attempting  to  bring  the 
science  of  aerial  navigation  to  perfection. 
It  is  no  doubt  a  serious  matter  to  consider 
that  if  ever  the  science  were  really  made 
practical,  the  finest  navy  afloat  could  not 
stop  the  destruction  of  a  city  by  a  military 
balloon  armed  with  explosives. 

The  latest  improvement  in  war  balloons 
comes  from  Germany,  and  expcrinionts 
have  been  conducted  in  England  with  bal- 
loons of  the  same  type.  Th(»y  are  strange- 
looking  objects,  like  a  huge  sausage  float- 
ing in  the  air,  instead  of  the  familiar  shape. 
Hitherto  the  wind  has  been  the  greatest 
difficulty  to  overcome  in  this  science.  Even 
a  moderate  wind  was  sufficient  to  prevent 
the  huge  sphere  of  the  familiar  type  of  bal- 
loon from  rising  to  a  great  height.  The 
new  invention  provides  for  an  airship  of 
great  length  and  comparatively  small  diam- 
eter, floating  at  an  angle  of  about  45  de- 
grees to  the  horizon.  It  rises  in  the  air  on 
a  slant  somewhat  like  a  kite,  and  a  smaller 
balloon,  towed  astern  of  it,  acting  like  the 
tail  of  a  kite,  assists  in  keeping  the  balloon 
in  the  desired  position  and  helps  to  main- 
tain its  steadiness.  Oscillation  is  largely  ob- 
viated, and  special  advantages  for  photog- 
raphy are  thus  afforded.  The  basket  is 
hung  to  the  rear  end,  and  from  it  extends 
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a  cable  which  holds  the  balloon  and  the 
telephone  wires  hy  which  conununieatioii 
is  maintained.  By  such  a  captive  balloon 
battles  may  be  viewed  from  a  distance,  for- 
tifications may  be  inspected,  and  other  mili- 
tary objects  may  be  attained. 

No  longer  do  scientists  and  mechanical 
engineers  discredit  the  possibility  of  a  prac- 
tical flying  machine  or  airship.  Such  a 
Bueceasful  invention  will  be  no  more  won- 
derful than  other  triumphs  of  genius  which 
the  last  few  years  have  seen,  and  it  seems 
a  reasonable  prospect  that  we  are  on  th« 
verge  of  a  sniTi-ssfnl  ;H-riiil  invenliim. 


TRIUMPHS  OF  PH0T0GEAFH7 

Photographs  taken  from  a  balloon  high  I 
in  the  air,  and  showing  clearly  great  com- 
mercial or  landscape  scenes,  with  a  camera  1 
as  large  as  a  ^imall  room,  are  the  latest  de- 
velopments of  the  photographer's  art  and 
industry.      Views   including  tliousands  of  I 
men  and  women,  actually  recognizable  by   ( 
their  friends,  can  be  made  when  occasion 
demands.     The  progress  of  photography  at 
this  time  is  so  rapid  that  one  hesitates  to 
limit  its  possibilities  by  any  prediction. 

Long   before   books   were   made,   before  I 
even    paper   and    printing   were    invented 
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back  in  the  childhood  of  the  race,  primi- 
tive man  recorded  the  events  of  liia  life  and 
the  manners  and  cnatonis  of  the  times  by 
inacriptions  carved  in  the  face  of  the  eter- 
nal rock.  It  was  i)efure  the  time  of  written 
words  or  even  an  alphabet.  And  so  these 
early  historians  wrote  their  works  in  that 
most  graphic  of  all  manners,  by  making 
pictures.  It  is  a  self-evident  fact  that  crude 
aa  are  the  drawings  in  stone  that  have  come 
down  to  lis  through  ihe  ages,  they  give  ns 
a  far  better  idea  of  life  as  it  was  than  could 
be  possible  if  instead  of  pictures  they  had 
merely  described  things  in  the  simple 
words  of  a  primitive  language.  Art  is  the 
universal  language,  understood  by  all,  need- 
ing no  translator  for  a  picture  of  things  as 
they  are. 

So  it  has  been  through  all  the  ages  and 
so  it  is  to-day,  that  pictorial  representationa 
have  been  not  merely  an  important  adjunct 
to  literature,  but  in  many  ways  have  sur- 
passed it  in  the  popular  view.  Descriptive 
matter  combined  with  illustrations,  pre- 
sents subjects  with  clearness  to  the  inquirer, 
but  if  only  one  can  be  chosen  there  are 
many  instances  in  which  the  picture  would 
tell  the  story  better  than  would  the  text 
alone. 

The  first  photograph  made  in  England 
in  1802,  or  even  the  first  product  of  the  per- 
fected apparatus  in  1S41,  will  hardly  sng- 
geat  the  same  processes  that  are  used  now 
ID  these  most  wonderful  modern  pictures. 
Within  the  last  fifteen  years  of  the  nine- 
teenth century  such  advances  were  made  as 
naturally  led  up  to  the  most  conspicuous 
triumph  of  all.  The  old  wet  plate  or  col- 
lodion process  of  photography,  with  its 
slow  exposure,  was  superseded  by  the  dry 
plate,  rapid  in  action  and  convenient  to 
handle.     Two    dozen  dry  plates  could  be 
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handled  with  more  ease  than  a  single  oue 
of  the  old-faahioued  kind,  and  eo  amateur 
photography  spread  until  hand  cameras  be- 
came almost  as  common  in  the  household  as 
stereoscopes  used  to  be.  The  invention  of 
the  transparent  film  of  celluloid,  wrapped 
in  black  paper  and  wound  on  a  spool  like 
ribbon,  so  that  it  could  be  placed  in  the 
camera  by  daylight,  made  it  possible  to  do 
away  with  glaes  plates  for  photographs,  and 
travelers  consequently  could  provide  them- 
selves with  material  for  a  thousand  pic- 
tures, more  easily  than  for  two  dozen  under 
the  old  regime. 

To-day  photography  is  recognized  alike 
as  an  industry,  a  scienc-e,  and  an  art.  The 
public  demands  photographic  illustrations 
for  its  books  and  its  magazines,  remaining 
no  longer  contented  with  imaginative  views, 
skilfully  painted,  drawn  or  engraved  by  a 
fallible  artist,  Nature  has  become  the  one 
acceptable  illustrator.  At  the  behest  of  the 
photographer,  by  his  lenses,  his  sensitive 
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plat4?a,  and  his  paper,  the  aun  itaelf  im- 
prints llie  image  of  whatever  scene  is  to  he  . 
recorded,  and  gives  it  to  ua  with  the  certifi- 
cate of  iiature'a  truth.  Such  a  work  as  the 
volume  in  hand,  illustrated  as  it  is  by  hun- 
dreds of  photographs  gathered  from  all  the 
world,  could  not  have  heen  produced  at  all 
except  by  the  aid  of  this  graphic  art  With 
the  best  illustrations  possible  otherwise,  it 
jrould  have  cost  many  timoe  as  much  as  it 
docs,  while  being  in  no  degree  comparable 
with  the  work  as  it  now  stands.  So  it  is 
that  the  industry  and  art  of  the  photog- 
rapher, and  the  science  of  the  inventive 
genius  which  has  developed  the  camera, 
make  it  possible  to  bring  to  every  reader  a 
clear  perception  of  the  great  and  interesting 
things  of  all  the  world  in  such  a  form. 

To-day  every  land  is  the  scene  of  the. 
pliotographer's  labors.  The  explorers  who 
make  a  dusli  for  the  north  pole,  they  who 
penetrate  tlie  jungles  of  Central  Africa, 
and  tlicy  who  surmount  the  bigliest  peaks 
of  the  Andes,  in  every  instance  depend  on 
the  camera  as  a  truthful  witness  of  what  is 
found.  Great  historical  occasions,  political 
events,  commercial  scenes,  all  are  the  sub- 
ject of  photography.  Books  of  natural  his- 
tory, formerly  illustrated  by  conventional 
drawings  from  stuffed  birds  and  animals, 
now  have  photographic  representations  of 
the  wild  creatures  of  the  forest,  taken  in 
their  own  habitat,  by  patient,  wary  lovers 
of  nature.  Such  great  institutions  as  the 
Chicago  Slock  Yards,  large  business  of— 
fieeri  ami  factories,  immense  popular  gath- 
erings and  llic  like,  many  o£  which  are  in- 
cluded ill  tliis  volume,  are  now  the  subject 
of  the  photographer's  skill.  Is  it  not  a 
nianife<l  fact  that  we  would  know  far 
more  about  the  life  and  manners  of  our 
ancestors,  their  homes  and  their  cities  even 


one  century  ago,  if  an  art  tlras  developed 
had  heen  at  their  command,  by  which  they 
might  have  left  true  records  in  pictorial 
form  ?  Is  it  not  likewise  true  that  our  de- 
scendants a  hundred  years  later,  by  means 
of  auch  collections  of  photographs,  will 
have  a  clearer  view  of  the  world  as  it  is 
to-day  than  they  could  have  by  any  other 
record  that  we  can  leave  to  them  ? 

The  great  camera  with  which  these  larg- 
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est  views  are  taken,  measures  eight  by  four 
and  one-half  feet,  and  one  sensitive  plate 
for  a  single  photographic  exposure  costs 
$500.  For  bird's-eye  views  of  cities,  farms, 
industrial  and  manufacturing  plants,  rail- 
way yards,  stock  yards,  and  the  like,  where 
no  suitable  elevation  exists, a  balloon  is  used 
to  hoist  the  camera  and  the  photographer 
far  above  the  earth  while  he  takes  the 
picture.  Farm  views  of  property  for  sale 
are  used  by  agents  in  thi*  finding  of  buyers, 
and  such  views  are  likewise  becoming  pop- 
ular among  farmers  themselves  who  take 
pride  in  tlieir  property.  For  such  a 
picture,  the  camera  may  be  mounted  high 
in  a  treetop.  Great  business  concerns  use 
such  photographs  to  advertise  their  enter- 
prises, and  thus  photography  in  this  most 
striking  development  of  the  art,  becomes 
a  recognized  industry. 

.9*      (^*      »^* 

THE  AUTOMOBILE  AND  ITS 
DEVELOPMENT 

Automobiles  have  become  so  common  in 
the  streets  of  the  larger  American  cities, 
that  (except  Avhen  some  novel  design  makes 
its  first  appearance  there  is  no  longer  any 
special  attention  given  them  as  they  pass. 
The  bicycle  itself  became  a  familiar  sight 
liardly  more  rapidly  than  has  the  automo- 
bile, in  the  very  few  years  since  it  w^as  put 
on  the  market  as  a  practical  road  machine. 
Scientists  and  inventors  have  been  busy 
perfecting  the  various  power-appliances 
and  running-gear  utilized;  capitalists  have 
hurried  their  investments  into  great  manu- 
factories for  the  construction  of  self-pro- 
pell  injo:  vehicles,  and  the  public  has  been 
prunipt  to  respond  to  the  attractions  of  the 
swift  aii<l  comfortable  conveyance  as  per- 
fected by  the  energetic  business  concerns 


that  placed  them  on  the  market.  The  strik- 
ing rapidity  with  which  these  contrivances 
have  come  to  be  used,  and  the  manifest 
possibilities  which  they  have  in  their  per- 
fected forms,  have  created  a  phrase  "the 
Horseless  Age,"  for  these  years  of  activity 
in  such  inventions. 

Ever  since  the  steam  engine  itself  was 
invented  and  the  locomotive  adapted  from 
it,  there  have  been  efforts  made  to  build 
practical  self-propelling  road  machines 
w^hich  would  not  require  a  track.  Heavy 
traction  engines  and  steam  rollers  for  road 
improvement  have  been  quite  generally  em- 
ployed, but  they  have  never  taken  such  a 
form  as  would  make  them  available  as  pas- 
senger or  pleasure  vehicles.  About  1890 
French  inventors  turned  their  attention  in 
this  direction,  and  till  a  few  years  ago 
virtually  all  the  progress  that  had  been 
made  w^as  in  France.  Then  American 
energy  and  ingenuity  likewise  became  in- 
terested, and  since  then  France  and  the 
United  States  have  been  rivals  in  the  race 
for  improvement  in  automobiles. 

Thanks  to  the  larger  leisure  class  of 
wealthy  men  with  time  and  money  for  ex- 
perimentation and  touring,  automobiles 
have  multiplied  in  France  far  more  rapidly 
than  in  this  countrv.  In  1899  there  were 
but  1,672  of  the  "horseless  carriages"  in 
France.  One  year  later  there  were  5,286. 
In  1001  the  number  was  above  9,000,  and 
the  increase  still  continues  with  the  same 
rapidity.  Of  course  the  uniform  excellence 
of  the  roads  throughout  France  and  most 
of  the  other  European  countries  helped  to 
advance  the  development  of  the  motor  car- 
riage. With  us,  except  in  limited  districts, 
the  country  roads  are  not  such  as  to  en- 
courage touring,  and  the  vehicles  conse- 
quently have  been  confined  to  the  cities. 
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The  movement  for  road  improvement  and 

the  rapid  introduction  of  automobiles 
should  be  eiFective  allies  for  each  other. 
Good  roads  throughout  the  country  will 
make  the  use  of  the  automobile  possible 
where  now  it  is  imposaible,  and  the  multi- 
plication of  such  vehicles  in  villages  and 
on  farms  will  help  to  stimulate  local  pride 
for  the  improvement  of  the  roads. 

Self  propelling  vehicles,  or  automobiles, 
are  now  built  in  scores  of  patterns  and  are 
adapted  to  every  sort  of  iisc.  Light  pleas- 
ure carriages,  omnibuses,  delivery  wagons 
and  heavy  drays  alike  are  seen  on  the 
streets  of  cities.  In  Paris  the  fire  depart- 
ment uses  an  electric  automobile,  and  in 
other  cities  the  cliiefa  employ  light  vehicles 
for  Ihf-ir  owi)   u<v  in  iroicij;  lo  tires.      Tlif 


mail  is  gathered  for  the  postoffices  of  sev- 
eral of  the  larger  cities  by  large  wagons 
equipped  with  motors.  Ambulance  and 
ammunition  wagons  have  been  equipped 
■with  motors  by  the  French  military  authori- 
ties, and  railway  hand  cars  driven  by  light 
gasoline  engines  are  in  use. 

It  has  been  difScult  for  designers  to  com- 
pletely abandon  the  forms  of  vehicles  that 
liavc  developed  under  former  conditions. 
One  great  trouble  with  the  motor  carriage, 
in  the  judgment  of  most  critics,  is  that  it 
does  not  get  far  enough  away  from  its  pred- 
ecessors, and  makes  too  evident  the  facl 
that  it  is  really  a  "horseless  carriage."  Of 
late  there  is  a  tendency  to  more  graceful 
d---?i.£ni?.  smnller  wheel?  and  1p«  prriT-irii:. 
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ness  it  is  necessary  to  provide  a  vehicle  as 
light  as  possible  for  the  necessary  strength 
required.  A  cheap  and  reliable  motive 
power,  without  noise  and  without  odor,  is 
likewise  a  requisite.  -  Five  or  six  different 
power  mechanisms  are  used,  of  which  elec- 
tricity, steam  and  gasoline  are  the  most 
popular.  Compressed  air  and  liquid  air 
are  also  tlie  object  of  experiments,  with 
varying  degree  of  success. 

Henri  Fournier,  who  is  recognized  as, 
perhaps,  the  leading  automobilist  of  the 
world,  j)refers  a  hydro-carbon  engine,  and 
all  his  own  road  machines  are  thus  fitted. 
With  such  a  motor  he  rode  from  Paris  to 
Bordeaux,  a  distance  of  348  miles,  eighteen 
miles  of  it  through  cities,  in  six  hours, 
forty-four  minutes  and  forty-four  seconds. 
The  3'30  miles  along  open  roads  he  covered 
at  an  average  of  fifty-three  miles  an  hour, 
and  for  some  of  the  way  he  was  traveling 
at  seventy  miles  an  hour.  The  fastest  train 
in  Europe  recpiires  an  hour  longer  to  make 
the  same  trip.  In  a  race  from  Paris  to 
Berlin,  744  miles,  he  covered  the  distance 
in  sixteen  hours  and  six  minutes.  No  such 
American  speed  records  for  such  distances 
have  been  made,  but  for  short  runs  some  as- 
tonisliing  achievements  are  recorded.  On 
November  10,  1901,  at  Prospect  Park, 
Brooklvn,  Fournier  himself  made  a  mile 
in  fiftv-one  and  four-fifths  seconds,  which 
is  the  world's  record  for  a  straight  boule- 
vard run.  Three  weeks  before,  all  Ameri- 
can trac'k  records  up  to  ten  miles  were  bro- 
ken by  Alexander  Winton  of  Cleveland,  at 
T)etrt»it.  His  fastest  mile  was  made  in  one 
minnte,  six  and  two-fifths  seconds,  while 
he  covered  ten  miles  in  eleven  minutes  and 
nine  seconds. 

But  the  automobile  is  not  merely  a  con- 
veyance for  speed  and  pleasure.    In  1901, 


a  Chicago  enthusiast  made  a  cross-country 
tour  of  2,600  miles  over  the  typical  Ameri- 
can country  roads,  without  once  requiring 
the  attention  of  an  expert  mechanic  for  his 
motor  or  his  vehicle.  The  Sierra  Nevada 
Mountains  were  crossed  during  the  month 
of  May,  1901,  at  a  season  when  the  snow- 
covered  mountain  trails  were  not  considered 
fit  for  horse  traffic.  Pike's  Peak,  too,  has 
been  surmounted  by  at  least  one  automo- 
bile. The  hill-climbing  capacity  of  the  per- 
fected machine  is  something  astonishing. 
For  citv  use  the  electric  vehicle  fias  l)een 
favored,  l)ecause  of  its  simplicity,  cleanli- 
ness and  silence.  Equipped  with  storage 
batteries  as  it  is,  it  must  be  recharged  fre- 
quently, however,  and  consequently  is  not 
yet  available  for  use  throughout  the  coun- 
try. As  storage  batteries  are  steadily  im- 
proving and  electric  power  plants  are  mul- 
tiplying all  over  the  country,  this  form  of 
machine  is  certain  to  become  even  more 
available  and  popular.  With  the  same  bat- 
tery the  current  not  only  operates  the  motor 
for  the  wheel,  but  also  lights  the  lamps  and 
rings  the  alarm  gong.  The  machines  oper- 
ated by  gasoline,  either  through  a  modifica- 
tion of  the  ordinary  gasoline  engine  or  by 
steam  heated  from  a  gasoline  flame,  are  in- 
dependent of  the  cities  and  charging  sta- 
tions, for  that  volatile  liquid  can.  he  ob- 
tained for  a  few  cents  a  gallon  wherever 
one  goes. 

The  expense  of  machines  has  been  great 
enough  to  forbid  their  general  use,  ranging 
as  they  do  all  the  way  from  $600  to  $4,000. 
But  as  the  machines  gain  in  simplicity  they 
reduce  in  cost.  Already  devices  have  been 
planned  bv  which  any  vehicle  may  be  tem- 
porarily converted  into  an  automobile.  A 
front  axle  carries  a  motor  between  -its  two 
wheels,  and  this  axle  may  be  attached  to 


L 

^^^M               Th9  te^crtits  Science  and  In-Oention                        267 

inv  eairiflge  or  wagon  as  a  substitute  for       can  be  taken  showing  the  interior  of  the 
ta  own  equipment.     With  this  appliance       human     body.      The     announcement     was 
perfected,  the  fanner,   for  instance,  with       greeted  with  widespread  ineredulitj  at  the 
jne  of  them,  could  change  it  from  surrey       time,  but  within  the  five  years  that  have 
ir  spring    wagon    to    haycart  or    lumber       elapsed,  the  public  has  become  entirely  fa- 
vagon,  and  bare  as  many   automobiles   at       miliar  with  the  pictures  and  the  phenom- 
vill  as  he  had  vehicles.     It  may  be  long       ena  involved  in  their  production,  and  the 
icfore  tbs  phrase  "horseless  age"  becomes       stage  of  wonderment  has  almost  passed, 
ven  approsimately  true,  but  beyond  ques-           The  discoverer  was  Professor  Roentgen 
ion  the  applications  of  electricity  and  other       of  Wurzburg  University,  Germany,  whose 
motive  power  to  a  multitude  of  the  uses       experiments,  carried  on  through  a  consid- 
ffhere  horses  have  been  employed  will  work       erable  period,  had  reached  this  triumphant 
a  great  change  within  the  next  few  years.       conclusion.    The  rays  utilized  for  this  pur- 
pose  are  developed  by  the  Crookes  tube,  the 
invention  of  a  famous  English  chemist.   As 
THE  BOENTGEN  OR  "X"  RATS         ^te  peculiar  electrical  rays  thus  generated 
It  is  barely  five  years  since  the  announce-      and  identified  by  Professor  Roentgen  were 
ment  was  made  through  the  press  that  a      hitherto   unknown,   he   used    to   designate 
discovery  had  been  made  by  which  pictures      them  the  algebraic  term  of  X,  meaning  an 
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unknown  quantity.  His  fellow  scientists 
throughout  the  world,  recognizing  his  note- 
worthy contribution  to  science,  promptly 
named  them  the  Roentgen  rays,  and  it  is 
by  this  name  that  they  are  properly  knoAvn, 
although  the  popular  usage  still  applies  the 
characterization  of  .X  rays. 

Until  the  discovery  of  these  rays  and  the 
application  of  them  to  practical  use,  it  was 
impossible  for  surgeons  to  be  absolutely 
sure  of  the  location  of  bodily  injuries  or 
the  condition  thev  would  find  within  the 
body,  until  after  an  operation.  By  their 
means,  however,  it  is  now  possible  for  the 
surgeon  to  examine  fractures  or  the  condi- 
tion of  the  lungs,  to  trace  the  location  of  a 
bullet,  or  to  make  such  other  examination 
of  internal  ailments  as  is  necessary.  It  has 
l)een  possible  to  use  the  rays  so  that  a  bullet 
lodged  against  a  man's  heart  was  photo- 
graphed before  removal  and  was  then  taken 
out  and  the  recovery  of  the  man  assured. 
Foreign  growtlis  in  the  lungs,  pins  and 
needles  which  have  penetrated  into  the 
body,  broken  ribs,  swallowed  buttons,  and 
all  sncli  things  can  be  examined  with  care 
prior  to  the  operation,  so  that  the  necessary 
surgery  can  be  performed  with  the  least 
danger  to  the  patient.  Tlie  use  of  these 
rays  is  not  objectionable  nor  painful  to  the 
patient,  except  when  experiments  are  made 
repeatedly  upon  the  same  person,  when 
sometimes  the  weakening  of  certain  vital 
organs  has  resulted.  It  is  a  recognized  dis- 
covery in  surgery  that  is  utilized  in  all  the 
principal  hospitals  of  the  world  as  a  meas- 
ure of  the  greatest  value. 

Brain  specialists  have  hailed  with  joy 
the  X  ray  as  a  medium  for  learning 
w^hether  clots  of  blood  are  pressing  on  cer- 
tain parts  of  the  brain,  thereby  causing  in- 
sanitv  or  inaction  of  some  of  the  faculties. 


One  well-known  lawyer  in  a  fight  with  i)ur- 
glars  received  a  severe  blow  on  the  head 
which  rendered  him  insane  at  times.  By 
means  of  a  skiagraph  or  X  ray  picture,  a 
shadow  was  seen  that  indicated  a  pressure 
on  one  of  the  brain  convolutions.  A  cleft 
was  made  in  the  skull,  the  pressure  re- 
moved, small  bone  particles  placed  over  the 
cleft  and  the  skin  replaced.  Apparently 
the  lawyer's  reason  was  restored. 

In  stomach  diseases  it  has  been  verv  dif- 
ficult  to  locate  enlargements  or  to  indicate 
conditions  of  the  membranes.  Recently 
saturated  chemical  solutions  impervious  to 
the  X  rays  have  been  poured  into  the  stom- 
ach, and  skiagraphs  taken  which  resulted 
in  remarkable  discoveries.  Other  uses  of 
these  rays  are  constantly  coming  before  the 
public.  Some  time  ago  a  Chicagoan  suf- 
fered great  agony  from  what  seemed  to  be 
an  abscess  behind  the  base  of  the  nose.  Bv 
means  of  the  Roentgen  rays  a  skiagraph 
showed  that  the  sufferer  had  in  the  cavity 
at  the  back  of  his  nose  a  small  sac  con- 
taining thirty-two  miniature  teeth.  An 
operation  was  performed  successfully,  but 
for  which  the  patient  might  have  died.  It 
is  feinted  that  mental  conditions  are  ex- 
pectied  to  be  discovered  by  the  aid  of  this 
remarkable  light.  Certainly  nearly  every 
other  malady  has  been  treated  wilii  a  meas- 
ure of  success.  The  heart  can  be  seen  beat- 
ing in  one's  breast,  and  enlargements  or 
diseases  can  be  promptly  treated.  Con- 
sumption of  the  lungs  is  discernible  before 
it  reaches  its  last  stages,  and  ruptures, 
fractures  and  the  presence  of  foreign  sub- 
stances can  at  once  be  noted. 

Apart  from  medical  use  the  X  ray  was 
recently  employed  to  explore  the  inteiiar  of 
a  mummv  casket  that  had  never  been 
opened  since  the  time  that  some  old  Egyp- 


Tht  ti/ortit't  Scienct  and  XnVwnlion 


tian  Pharaoh  had  beeu  wrapped  in  his 
burial  clothes.  Also  muminifit'd  animals, 
CO  firii'd  up  ihat  the  family  to  which  lliej 


helonged  could  uot  be  ascertained,  were  eas- 
ily classiEed  aflcr  skiagraphs  had  been 
made  of  their  bones  and  skulls. 
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Some  noteworthy  experiments  have  been 
made  which  display  the  remarkable  scope 
of  the  application  of  the  Goentgen  rays. 
Coins  inside  of  pocketbooks,  the  lead  in 
a  pencil,  the  kernel  of  walnuts  within  the 
shells,  and  spectacles  within  their  cases, 
have  been  photographed.  Fish,  mice,  and 
frogs  have  been  photographed,  showing  the 
skeletons. 

The  ordinary  camera  may  be  used  in 
photographing  by  the  Roentgen  rays,  A 
sensitive  plate  is  laid  in  a  bos,  face  down- 
ward, over  the  subject  to  be  photographed. 
The  Crookes  tube  which  develops  the  ray  is 
placed  under  the  table  or  stretcher  on 
which  the  subject  is  resting  and  the  light 
passes  through  the  patient's  body  and 
prints  a  shadow  picture  on  the  plate.  In 
the  original  experiments,  there  was  great 
danger  of  burning  the  patient  by  the  eleo- 
trieal  current  developed,  but  this  has  been 
obviated  by  more  improved  appliances. 
The  electrical  current  itself  is  produced  by 
the  Htafic  machine  and  this  current  passes 
through  the  Crookes  tube  and  illuminates 
whatever  part  of  the  body  it  is  desired  to 
examine. 

It  is  apparent  that  the  possible  uses  of 
such  a  discovery  are  manifold,  and  its  value 
is  impossible  to  be  measured.  With  the 
whole  human  body  thus  subject  to  careful 
examination,  it  is  a  guard  against  unneces- 
sary or  misdirected  surgery.  Thus  is  one 
more  scientific  discovery  added  to  the  list 
of  those  of  noteworthy  importance,  not 
merely  in  the  limited  circles  of  special  stu- 
dents, but  to  the  whole  world. 

There  can  Ik;  no  monopoly  in  brains,  and 
no  monopoly  of  the  benefits  which  come  to 
the  world  from  such  great  scientific  achieve- 
ments. We  all  share  the  advantages  of  in- 
tellectual progress,  whatever  ita  form. 


KODEBN  Di:V£LOFH£NTS  OF 
ELEGTBICITT 

Electricity  is  a  force  of  nature  which  is 
utilized  in  almost  every  department  of 
industrial  activity  to-day.  Ita  applications 
are  so  varied  in  the  transmission  of  power, 
light  and  intelligence,  that  it  is  no  longer 
possible  to  ignore  it  in  the  development  of 
any  great  mechanical  and  industrial  enter- 
prise or  even  in  the  common  activities  of 
life.  It  is  not  necessary  to  turn  to  such  re- 
cent applications  of  electricity  as  wireless 
telegraphy,  Roentgen  rays  and  the  like,  lo 
be  impressed  by  its  importance. 

It  is  the  electric  telegraph  which  trans- 
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mite  our  messages  from  town  to  town,  the 
world  over,  in  the  twinkling  of  an  eye.  It 
is  the  telephone,  perfected  by  careful  ex- 
perimentation, that  enables  ua  to  commu- 
nicato  by  ordinary  conversation  between 
persons  not  only  within  the  same  tovm, 
but  a  thousand  miles  apart.  It  is  the  elec- 
tric trolley  car  which  has  speedily  sup- 
planted almost  all  other  systems  of  street 
railway  transportation.  The  European 
cities  are  following  those  of  America  in 
this  manner,  and  trolley-lines  are  being 
constructed  all  over  the  world  as  fast  as 
the  multitude  of  electrical  supply  and 
manufacturing  companies  can  produce  the 
materials.  It  is  within  comparatively  re^ 
cent  years  that  we  had  the  first  introduction 
of  the  cltvtric  lipht,  both  arc  and  incandes- 
cent, and  yet  now  it  is  almost  universally 
used  in  cities  for  all  public  purposes,  and 


is  rapidly  extending  into  the  smaller  towns. 
Pictures  are  sent  by  telegraph  so  that  an 
artist  in  one  city  may  transmit  them  in- 
stantly to  another  city,  in  complete  repro- 
duction. 

Experiments  have  shown  that  plants  may 
be  grown  under  the  electric  light  almost  as 
successfully  as  imder  the  sunlight.  It  is  in 
St,  Petersburg,  tbatthe  most  important  ex- 
periments iu  this  direction  have  been  made. 
Owing  to  the  long  winters  in  the  far  nortli, 
during  which  the  daylight  is  brief,  in  con- 
servatories it  was  found  difficult  to  produce 
thrifty  plants  and  flowers  at  this  season. 
It  was  this  that  stimulated  the  experiments^ 
with  electricity,  and  it  was  fonml  that  the 
artificial  light  completely  supplemented  the 
light  of  the  sun.  In  addition  to  this,  elec- 
trical currents  have  lieen  used  directly  to 
stimulate  plant  growing  with  good  results. 
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In  telegraphy  various  improvements 
have  been  made,  among  others  being  one 
invention  by  which  the  typewriter  and  the 
telegraph  instrument  are  combined.  The 
wires  are  attached  to  a  sort  of  electrical 
typewriter,  which,  apon  being  operated, 
sets  in  motion  a  similar  machine  at  the 
other  end.  The  operator  transmitting  the 
message  merely  writes  it  by  playing  on  the 
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keys  of  the  machine  before  him,  and  it  is 
recorded  at  the  receiving  station,  where- 
ever  that  may  he.  By  perfecting  this  sys- 
tem the  transmission  of  newspaper  cor- 
respondpnec  will  be  greatly  facilitated,  for 
the  correspondent  himself  may  dispatch  his 
accoiiTit  of  events,  without  the  aid  of  a 
telegraph  operator.  Another  recent  inven- 
tion in  telegraphy  is  a  method  of  perforat- 
ing strips  of  paper  with  a  machine  similar 
to  a  typewriter,  and  then  placing  these 
strips  in  a  sending  device  which  transmits 


the  messages  at  a  rate  of  10,000  words  an 
hour  or  even  more.  Such  a  machine  makes 
it  mmeceasary  to  duplicate  tel^aph  wires, 
by  the  additioqal  speed  attained.  As  many 
strips  as  can  be  prepared  by  a  number  of 
men  can  be  sent  over  a  single  wire  in  a 
few  minutes. 

The  developments  of  trolley  lines  are 
numerous.  In  addition  to  the  well-known 
street  railway  systems 
operated  by  overhead 
trolleys,  there  are  other 
modifications  of  this 
method  of  power-trans- 
mission which  have  not 
yet  come  into  general 
use.  The  underground 
trolley,  favored  because 
it  obviates  the  necessity 
of  using  the  unsightly 
poles  and  dangerous 
wires  of  the  overhead 
system,  is  utilized  in  a 
number  of  progressive 
cities,  and  beyond  ques- 
tion will  come  into 
more  general  use.  The 
modem  elevated  rail- 
ways of  Chicago  and 
other  cities  are  oper- 
ated by  what  is  known  aa-  the  third- 
rail  system,  which  is  in  effect  a  modi- 
fication of  the  underneath  trolley.  The 
underground  railways  of  New  York,  Bos- 
ton, London  and  several  European  cities, 
which  have  been  extending  very  rapidly 
within  the  last  few  years,  are  all  operated 
by  electricity  and  the  tunnels  themselves 
are  brilliantly  lighted  by  the  same  force. 
Canal  boats  are  operated  by  trolley  on  sev- 
eral European  canals,  and  the  system  is 
under  consideration  for  introduction  in 
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OP  NIAGARA]  FALLS  POWER  HOUSE. 


iiuiTfiills  uiiii  vapids 
nve  liet'U  iualilleJ  in 
iirious  places  with 
rial  success.  The  most 
.'ili.'worlliy  of  these  un- 
irl:ikii]gs  iB  at  Ni- 
'^WY-A  Falls.  Tlie  groat 
.uaract  now  generates 
I;.'  c'lcctrio  power  for  a 
nrjzo  number  of  facto- 
ifs  in  the  vicinity,  for 
street  railways  and 
■  !'r/trie  lights  of  Bnf- 
\".  and  for  various 
liii-  industrial  pur- 
jjiisce.  The  total  power 
now  developed  and  util- 
i?;(>d  by  the  worla  nt 
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'  Kiagara  is  about  50,000  horse-power.  Th.e 
flow  of  water  over  the  falls  is  275,uyO  cubie 
feet  a  second,  or  500,000  tons  per  minute. 
A  canal  has  been  cut  on  the  American  side, 
taking  water  from  the  river  above  the  falls, 
and  leading  it  to  a  great  pit  into  which  £t 
plunges,  operating  a  eericB  of  turbine  en- 
gines which  connect  with  the  djnamoe.  It 
is  estimated  that  works  could  be  constructed 
sufficient  to  develop  7,500,000  horse-power 
from  the  falls,  so  that  the  50,000  horse- 
power now  utilized  may  be  many  times  mul- 
tiplied. The  result  of  this  enterprise  baa 
been  the  rapid  growth  of  the  city  of  Niagara 


Falls  and  the  multiplication  of  large  fac- 
tories and  industries  there. 

At  various  other  cities,  particularly  in 
the  west,  waterfalls  have  been  used  for  the 
development  of  electrical  power,  and  many 
street  railwaj'a  and  electric  lighting  plants 
are  operated  by  currents  transmitted  for 
many  miles  from  the  source  of  the  power. 

The  applications  of  electrical  power  are 
so  numerous  that  they  cannot  even  be  cat- 
alogued. Great  factory  machinery  is  run 
by  electricity ;  bridges  arc  turned  or  hoisted 
by  the  invisible  current;  elevators  and 
automobiles   utilize   the   same    power.     In 
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fact  the  mere  listing  of  the  uses  of  elec- 
tricity, industrial,  scientific  and  otherwise, 
would  make  a  chapter,  as  truly  a  chapter  of 
wonders  as  this  modern  industrial  age  and 
its  allies,  science  and  invention,  can  oflFer. 

E.  E.  Bines,  an  Indianapolis  electrician, 
has  invented  an  incandescent  bulb  by  which 
the  degrees  of  illumination  may  be  varied. 
He  has  been  working  on  it  for  years,  and 
finally  completed  a  lamp  that  is  a  success. 

His  invention  is  especially  designed  for 
dwellings,  hotels  and  hospitals.  He  has 
taken  an  ordinary  sixteen-candle-power 
globe  and  arranged  it  so  that  it  may  be 
turned  to  use  eight,  four,  or  two,  candle- 
power.  This  is  done  by  using  connections 
that  are  different  from  the  old  style,  and 
two  filaments — the  little  wires  that  curve 
around  the  inside  of  the  bulb. 

By  turning  the  globe  a  little  the  light 
may  be  reduced  from  sixteen  to  eight 
candle  power.  A  little  farther  reduces  it 
to  four,  and  still  farther  to  two.  Then,  if 
it  iff  desired  to  have  sixteen  power  again, 
one  just  turns  it  back  and  the  light  burns 
bright.  The  advantages  of  this  system  in  a 
sick-room  will  be  appreciated  by  the  hos- 
pital authorities. 

Bines  is  a  graduate  of  Cooper  Institute 
and  Columbia  College  and  worked  twelve 
years  with  Thomas  A.  Edison. 

"I  have  had  practical  as  well  as  technical 
tests  made  of  this  lamp,"  he  said.  ^*lt  con- 
smnes  three  and  one-half  watts  per  candle 
power  per  hour,  which  is  the  same  as  any 
high-grade,  high-efficiency  standard  lamp. 
When  one  filament  is  burning  full  eight 
candle-power,  it  consumes  twenty-eiglit 
watts  per  hour.  When  burning  two  candle- 
power  two  filaments  dark,  red  or  in  series, 
it  consumes  seven  watts  an  hour  for  a  night 
lamp.      The  two  candle-power  will   save 


forty-nine  watts-  an  hour.  On  ordinary 
lighting  an  eight  candle-power  lamp,  which 
is  generally  used,  will  save  twenty-eight 
watts  an  hour.  When  burning  sixteen 
candle-power,  the  two  filaments  in  multiple, 
this  lamp  will  save  over  the  average  lamp 
one-fourth  to  two  and  one-half  watts  an 
hour.  Its  life  will  equal  those  of  any  three 
standard  lamps.  In  consequence  of  cur- 
rent this  lamp  will  save  13,650  watts  in 
500  hours,  the  life  of  an  ordinary  lamp '' 
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BASKET  MAKING 

BY  MACHIXEBY 

Two  billion  baskets  of  fniit  are  marketed 
annually  in  the  United  States  and  the  de- 
mand  for  such  baskets  is  increasing  at  the 
rate  of  150,000,000  per  year.  The  peaches 
and  tlie  berries  must  be  shipped  into  the 
cities  with  the  utmost  rapidity  and  regu- 
larity, in  order  to  take  advantage  of  the 
best  market  conditions,  and  obtain  the  best 
j)rices  for  the  products.  So  it  is  that  one 
of  the  most  important  departments  in  the 
freight  service  of  American  railways  is  that 
which  gives  its  attention  to  these  shipments. 
So  it  is  tliat  during  the  summer  season,  to 
offer  a  single  example,  the  fleet  of  vessels 
plying  across  Lake  ^lichigan  between  Chi- 
cago and  the  i)orts  of  the  State  of  Michigan, 
are  filled  to  the  limit  of  their  capacity  with 
luscious  cargoes  of  peaches  and  berries. 

A  recently  perfected  invention  in  the  in- 
terest of  the  fruit  grower  is  recognized  as  of 
the  highest  importance  in  this  enormous 
traffic.  These  2,000,000,000  baskets  have 
been  made  by  hand,  and,  of  course, 
although  the  price  has  seemed  low,  there 
has  been  an  immense  waste  of  labor  in  this 
process.  ^fachines  have  now  been  in- 
vented and  arc  in  practical  operation,  by 
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-A-)ii'Ii  f}i':=f;  Ijart';'?  aiv:  miflk  automatically, 
i\'i\h'^  av.av  v.-irli  liar.'I  -Aork,  an'l  enabling 
OH':  t'Irl  aiJ'l  'ih':  nia';bin*:  to  do  the  work 
of  twelve  men,  T(j':  nariics  of  the  two  in- 
ventor", v.lio  Lave  -liari;']  in  this  note-worthy 
a'-hJeveifief|t,  h;ive  ^.'i/en  to  thr;  invention  the 
uame  of  tho  il'TK'.-nthakr-lforton  Basket 
JliK-hiije,  The  former  was  already  famous 
iifr  the  inventor  of  the  tvfK-setting  maehine, 
has  revolutionized   the   mechanical 
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dejuirtriierils  of  tiewsimper  ofTiccs.  Tlie  new 
iiivriiliii[i  i.-i  eoiisiiliTei!  quite  as  groat  a 
ti'iiiiri|<h.  Haml  la!)i>r  in  snt-h  affairs  can- 
not liojH'  1')  eiinipele  with  ihf;  production  of 
\ivvU-<-\  iiiarliincw.  Alrearly  the  baskets  thus 
jiut'iTMiiii'Mlly  prmlucfd  have-  proved  so  suc- 
(■<s-.l'u]  that  i-oniini^sion  merchants  urge 
lha<  llielr  Hliip]«'rs  iia<-k  in  siu^li  baskets, 
Ufaii.'e  iliey  arc  slrimgi-r  and  more  sliape- 
Iv  iitj.l  ^atisfjiHory. 

'I'lic  v;!i'iiiii>i  patterns  of  macliines  that 
arc  riiinlr-,  nre  udupli-d  tn  luni  out.  baskets 
of  various  sizea  mid  shapes  according  to  the 


demand  of  the  trade.  A  single  machine 
will  turn  out,  day  afier  day.  over  4,00u 
complete  grape  ba;ket;.  A  single  berry  bas- 
ket machine  will  turn  out  12,000  complete 
quart  berry  baskets  a  day  or  twenty  baskets 
a  minute.  The  machines  work  with  almost 
human  ingenuity,  and  with  a  precision 
characteristic  of  the  mechanical  exactness 
of  the  mind  of  a  great  inventor,  Ii  is  diffi- 
cult to  give  any  idea  of  the  impression  this 
machine  creates 
upon  the  mind 
of  one  who  ob- 
serves the  work 
for  the  first 
time.  The  end- 
less stream  of 
ba.ikets  coming 
from  the  ma- 
chine -at  the 
rate  of  twenty  a 
minute,  a  b  3  o- 
lutely  complete 
and  perfect  in 
every  respect, 
with  the  raw 
material  in  the 
shape  of  long 
strips  of  wood 
being  fed  into  the  opposite  side,  can- 
not be  satisfactorily  shown  by  any  photo- 
graph. In  the  three  seconds  necessary 
to  turn  out  such  a  complete  basket,  the 
sides  and  the  bottom  are  formed  of 
crossed  sheets  of  wood  of  appropriate 
shape,  bent  by  moans  of  a  form  and  a  die, 
secured  at  their  edges  by  wrapped  bands 
lying  inside  and  outside  the  edges,  and 
strongly  nailed  by  staples  cut  into  proper 
lengths  from  a  roll  of  wire,  bent  and  driven 
firmly  into  the  wood.  The  grape  baskets 
are  made  on  similar  principles. 
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LiaUID  AIB. 

Liquid  air  seems  almost  a  contradiction 
in  terms  at  first  thought  and  yet  scientists 
are  able  to  liquefy  not  only  air  but  many 
other  gases,  while  they  can  also  turn  solids 
into  liquid,  and  the  resulting  liquid  into 
gases.  It  is  all  a  matter  of  temperature 
and  pressure.  Charles  E.  Tripler,  a  scien- 
tist of  New  York  City,  is  the  one  who  made 
liquid  air  familiarly  known,  cheapened  its 
production  and  applied  it  to  practical  com- 
mercial purposes.  He  was  not,  however, 
the  pioneer  in  the  experiments.  Scientists 
had  long  observed  that  to  compress  a  gas 
into  a  reduced  volume,  raised  its  tempera- 
ture greatly.  The  heat  thus  resulting  was 
believed  to  be  generated  by  the  pressure  ap- 
plied, but  experiments  soon  proved  it  was 
not  caused  by  the  actual  increase  of  heat  of 
the  whole  body,  but  rather  by  the  concen- 
tration of  the  heat  of  the  entire  mass  into 
the  smaller  space. 

Experiments  next  showed  that  if  this  gas 
under  pressure  was  cooled,  and  then  al- 
lowed to  expand  to  its  former  volume,  it 
would  fall  greatly  in  temperature,  and  in 
practice  a  drop  of  200  degrees  was  readily 
obtained.  Scientists  made  little  headway 
in  the  effort  to  liquefy  air,  until  1877, 
when  a  French  experimenter  named  Raoul 
Pictet  submitted  oxygen  gas  to  a  great  pres- 
sure, combined  with  intense  cold,  and  pro- 
duced a  few  drops  of  clear  liquid  that  soon 
evaporated  into  the  air  after  a  few  mo- 
ments of  violent  bubbling.  Fifteen  years 
later,  in  1892,  there  was  a  like  success  with 
nitrogen,  the  other  constituent  of  air. 
About  the  same  time  Professor  Dewar  of 
England  performed  the  same  experiments, 
and  then  succeeded  in  producing  a  small 
quantity  of  liquid  air,  or  rather  a  sort  of 
dnsh  of  air,  water  and  ice.    Professor  De- 


war's  experiments  aroused  the  utmost  inter- 
est among  scientists,  but  the  cost  of  the  ap- 
paratus and  processes,  which  amounted  to 
$3,000  for  this  first  ounce  of  liquid  air, 
limited  it  to  laboratory  experimentation. 

It  was  Professor  Tripler  who  devised 
the  means  by  which  this  wonderful  product 
could  be  made  with  ease,  at  a  cost  of  not 
more  than  twenty  cents  a  gallon.  His 
process  comes  as  near  being  a  practical 
form  of  the  chimerical  perpetual  motion  as 
can  be  conceived,  for  he  utilized  power  gen- 
erated by  the  liquid  air  itself  to  produce 
more  liquid  air,  and  as  the  production  from 
a  given  quantity  is  in  each  instance  a  larger 
quantity,  there  is  the  constant  increase  of 
power  at  command.  After  exhaustive  in- 
vestigation of  various  ice-making  and  re- 
frigerating plants,  such  as  are  used  in  pack- 
ing houses  and  breweries,  he  devised  the  ap- 
paratus now  in  use. 

A  typical  apparatus  includes  a  power 
plant  operating  an  air  compressor,  and  a 
barrel  shaped  tank  about  fifteen  feet  high, 
penetrated  by  a  multitude  of  small  pipes 
and  valves,  protected  by  felt  and  canvas  to 
keep  out  the  heat.  It  is  arranged  so  that 
the  expanding  air,  which  constantly  grows 
cooler,  passes  about  the  pipes  .containing 
the  working  material.  Air  is  placed  under 
a  pressure  of  2,500  pounds  to  the  square 
inch,  and  cooled  to  about  fifty  degrees  by 
being  passed  in  pipes  through  cold  running 
water.  Next  it  is  conveyed  to  the  receiver 
through  two  sets  of  pipes,  one  containing 
the  air  to  be  liquefied,  the  other  the  air 
that  does  the  work  of  liquefying,  both  un- 
der the  same  heavy  pressure.  By  opening 
a  tap  in  the  receiver,  the  air  from  the  latter 
pipe  rushes  up  and  around  all  the  pipes  in 
the  barrel-like  space,  expanding,  reducing 
the  pressure,  taking  up  the  heat  wherever 
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any  can  be  found,  growing  warmer,  and 
gradually  rising  to  the  top  of  the  space. 

During  this  process  it  is  cooled,  the  air 
confined  in  the  pipes  and  now  gradually  re- 
turning to  the  compressor,  is  again  brought 
under  pressure  and  cooled,  only  to  be  re- 
leased once  more  h\  the  receiver  to  absorb 
more  heat  from  the  confined  air  in  the 
pipes.  This  process  is  so  rapid  and  so  ef- 
fective, as  the  temperature  of  the  air  under 
treatment  goes  down  in  jumps  of  100  de- 
grees every  time  it  is  treated  to  this  chill- 
ing process,  that  it  takes  only  fifteen 
minutes  to  produce  tlu3  desired  result.  At 
the  end  of  that  time  the  faucet  at  the  bot- 
tom may  be  opened,  and  the  liquid  air  at 
a  temperature  of  312  degrees  below  zero 
begins  to  flow  from  the  pipes. 

In  order  to  preserve  the  product  thus 
yielded,  various  devices  have  been  pre- 
pared. Liquid  air  is  of  such  an  expand- 
ing nature  that  if  confined  it  would  ex- 
plode, so  it  is  carried  sometimes  in  a  bulb 
of  glass,  surrounded  by  an  outer  vessel  of 
glass,  the  two  having  a  vacuum  between 
them  and  joined  in  a  common  neck  at  the 
top.  The  vacuum  delays  the  passage  of 
heat,  so  that  the  evaporation  of  the  liquid 
in  the  inner  tube  is  reduced  to  a  minimum. 
The  cold,  heavy  mist  that  evaporates  from 
the  surface  of  the  liquid  and  remains  in  the 
moutli  of  the  bulb,  helps  to  shield  the  rest 
of  the  contents  to  some  extent.  A  similar 
vessel  for  commercial  uses  and  the  shij)- 
ment  of  large  quantities  of  the  liquid,  has 
been  made  from  heavy  tin,  covered  with 
felt  and  canvas.  In  a  shipment  of  nine 
hours,  air  thus  packed  loses  less  than  one- 
third  of  its  bulk. 

The  C'^mmereial  possibilities  of  this  pe- 
culiar ])roduet  aro  hardly  yet  realized,  al- 
though it  is  clearly  understood  that  as  a 


source  of  concentrated  power  it  has  great 
value.  It  is  eleven  and  one-half  times  as 
powerful  as  compressed  air,  and  yet  it  may 
be  carried  in  a  pasteboard  box,  while  the 
heaviest  steel  tanks  would  be  required  to 
control  as  much  energy  in  compressed  air. 
Experiments  are  in  progress  in  the  labora- 
tory of  Mr.  Tripler  all  the  time,  looking  to- 
ward the  applications  of  liquid  air  for 
motive  power.  Airships  are  seeking  some- 
thing that  combines  great  power  with  light- 
ness; submarine  navigators  want  an  eco- 
nomical motive  power  and  air  for  the 
crews  to  breath;  deep  sea  divers  hope  that 
some  service  may  be  rendered  to  their  peril- 
ous profession  by  the  use  of  casks  of  the 
liquid  adapted  to  their  apparatus,  and  auto- 
mobiles have  been  adapted  to  this  power. 
In  mining,  in  the  production  of  incandes- 
cent electric  light  bulbs,  in  surgery  and  in 
the  production  of  explosives,  the  same  pe- 
culiar substance  has  its  manifest  use. 

The  degree  of  cold  which  this  tempera- 
ture indicates  is  hard  to  realize.  Mr. 
Tripler  has  appeared  in  public  and  per- 
formed many  picturesque  and  striking  ex- 
periments which  indicate  this.  A  rose  may 
be  frozen  in  its  full  form,  or  an  egg  be 
made  so  solid  that  when  broken  it  will  scat- 
ter like  a  powder.  The  surface  of  a  frozen 
potato  is  as  hard  as  stone  and  beautiful  as 
ivory.  Frozen  butter  may  be  pounded  in 
a  mortar  until  it  is  as  fine  as  flour,  and  raw 
beef  steak  becomes  pale  and  then  breaks 
like  petrified  wood.  We  have  generally 
considered  mercury  and  alcohol  as  dif- 
ficult to  freeze,  but  when  they  meet  this 
powerful  liquid,  mercury  becomes  hard  as 
a  rock  and  alcohol  a  white,  stringy  sub- 
stance like  molasses  candy.  Steel  ih  bars 
may  be  readily  reduced  to  flame  by  dip- 
ping it  in  a  glass  of  this  air  and  lighting  it 
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HOW    THE    PRISM    ACTS, 
Showing     ny     ol     llsht     ' 
dbOTG,  deflected  to  >  hart 
tal      courw     ■■     It     pi 
throusb  Uie  ilau. 


irXFEB   FBISHS  AS  LIGHT 
TRANSMITTERS 

While  Bome  scientists  have  been  busy 
"wiUi  new  inventions  for  the  production  of 
improved  light  from  electricity  and  gas, 
others  have  given  their  attention  to  the 
more  effective  use 
of  the  light  which 
is  free  to  all,  that 
of  the  sun,  which 
the  ultimate 
f  source  of  all  li^t 
The  Lusfer 
prism,  invented 
by  a  Canadian  in- 
vestigator of  the 
phenomena  of 
light,  J.  G. 
Pennycuick,  i  b 
admittedly  one  of  the  most  noteworthy  of 
contributions  to  practical  optics. 

Luxfer  prisms  are  sheets  of  crystal  glass 
having  a  smooth  outer  surface,  and  an  inner 
surface  divided  into  a  series  of  small,  accu- 
rately formed  prisms.  They  can  be  united 
into  plates  of  any  size,  to  fit  any  window 
Bash.  The  raya  of  light  from  without,  that 
strike  tiie  smooth  surface,  penetrate  it  as 
they  do  any  other  glass.  The  prisms  on 
the  opposite  surface,  however,  are  set  at 
snc^  an  angle  that  the  light  passing  through 
them  is  refracted  to  a  horizontal  direction, 
and  thus  illuminates  the  room  much  far- 
ther from  the  window  than  is  the  case  with 
ordinary,  plane-surfaced  glass.  The  dark 
comers  are  lighted,  the  gas  and  electric 
light  bills  are  reduced,  and  all  this  without 
a  meter  to  continually  register  the  saving 
and  bring  in  a  charge  for  it 

.These  prisms  and  their  modified  forms 
are  applied  to  use  in  a  multitude  of  ways. 


Large  stores  have  them  placed  in  the  tran- 
som frames  above  the  front  windows,  so  that 
the  rear  of  the  long  rooms  may  receive 
ample  light.  The  same  prisms  placed  like 
an  awning  in  front  of  windows  in  a  nar- 
row, shaded  street,  gather  the  scanty  light 


from  above  and  deflect  it  into  the  building 
so  equipped.  Sidewalks  made  of  Luxfer 
prisms  receive  the  direct  light  from  the 
sky  on  the  upper  face,  and  turn  or  refract 
it  into  the  bnsemont  of  the  building  ad- 
joining. It  is  said  that  more  than  five 
thousand  prominent  buildings  throughout 
the  Tlnitcd  States  installed  Luxfer  prisms 
within  the  first  five  years  of  their  manu- 
facture. This  is  noteworthy  evidence  of  the 
fact  that  now  inventions  that  are  oi'  genu- 
ine value  are  sure  to  find  welcome. 


ON  TIIK  AUIUTOUIL-H  TOWJill~"t)ME    uf  TlIK  WEATHER  IiruKAi;   1 
rp,  VX  Iwl  Blmri'  iUb  ([round,  till'  ol'S^rrailotm  ar*  mnde  whirl)  lielp  lo  (orwai 
IUb  Ureal  ljiki.1  rpelon.     The   "mill   towir   with   Ih^  diclrcllnB  lin1ri>QT   1' 
•<-Tvkis  (lUli'c,  ami  tile  iDBirunipDlB   are   on    Iba   root. 
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THE  WEATHER  BUREAU  AND  ITS  WORK 


Before  the  invention  of  the  electric  tele- 
graph for  the  prompt  communication  neces- 
sary between  various  parts  of  the  world, 
and  the  numerous  special  instruments  de- 
vised by  scientists  for  recording  atmos- 
pheric conditions,  people  depended  upon  the 
opinions  of  keen  local  observers,  whose  ex- 
perience had  taught  them  the  signiticance 
of  various  visible  signs.  All  sorts  of  tradi- 
tions and  predictions  that  had  come  down 
from  the  past  were  heeded.  The  origin  of 
scientific  weather  study  is  of  comparatively 
recent  date.  Even  now 
the  value  of  it  is  not 
fully  understood.  The 
well-founded  doubts 
and  jests  based  upon 
the  superseded  method 
of  predictions  still  re- 
main. People  do  not 
realize  the  completeness 
of  the  organization  of 
the  Weather  Bureau 
and  the  real  scientific  accuracy  of  its  work. 
A  single  error  in  a  forecast  becomes  more 
conspicnouB  than  a  score  of  accurate  prc- 
dictiouB,  and  the  result  is  that  the  weather 
man  is  still  not  fully  appreciated. 

The  Weather  Bureau  of  the  United 
States  Department  of  Agriculture  publishes 
daily  more  than  100,000  weather  bulletins, 
not  counting  the  forecasts  in  the  news- 
papers. Most  of  these  bulletins  arc  in  the 
form  of  postal-cards,  printed  by  pnatmasters 
from  telegraphic  reports,  and  sent  by  them 
to  outlying  towns  for  display  at  suitable 
points.  There  is  also  an  elaborate  system 
of  redistribution,  by  means  of  telephones 
•nd  railroads  from  established  centers,  so 


that  there  are  comparatively  few  accessible 
places  which  do  not  now  receive  daily 
weather  forecasts,  even  a  very  short  time 
after  the  observers  have  completed  their 
work.  The  old  system  of  conveving  in- 
formation about  the  weather,  by  means  of 
flag  displays,  is  also  in  general  use. 

It  is  a  wonderful  picture  of  atmospheric 
conditions  tliat  is  presented  twice  daily  to 
the  trained  eye  of  the  weather  forecaster. 
It  embraces  an  area  cxtcndiiig  from  the  At- 
lantic to  the  Pacific,  from  the  north  coast 
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of  South  America  norlhwnrd  to  the  utter- 
most confines  of  Canadian  habitation. 
America's  cold  waves,  hot  waves-and  storms 
are  shown  wherever  present  in  this  broad 
area.  Their  development  since  last  re- 
ported is  noted,  and  from  the  knowledge 
thus  gained  their  future  course  and  in- 
tensity is  quite  successfully  forecast, 
Every  twelve  hours  the  kaleidoscope 
changes,  and  a  new  graphic  picture  of 
weather  conilitions  is  shown,  Xowhere 
else  in  the  world  can  meteorologists  find 
such  an  opportunity  to  study  storms  and 
atmospheric  changes. 

In  our  Atlantic  and  Gulf  ports  there  are 
floating  over  $30,000,000  worth  of  craft  on 
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any  day  of  tbe  year.  And  at  every  port, 
whether  on  the  Atlantic,  on  the  Pacific  or 
on  the  Lakes,  there  is  either  a  full  meteor- 
ological observatory  or  a  storm- warning  dis- 
play man,  who  attends  to  the  lighting  of 
the  danger  lights  at  night,  to  the  display  of 
the  danger  Hags  by  day,  and  to  the  distribu- 
tion of  storm-warning  messages  among  vea- 


protected  with  greater  certainty  through 
these  warnings  than  that  of  any  other  part 
of  the  American  coast  for  the  reason  that 
practically  all  of  the  storms,  except  those 
from  the  Gulf,  which  reach  the  Atlantic 
coast,  originate  in  the  Mississippi  Valley. 
The  meteorological  data  of  the  Mississippi 
Valley  storms,  covering  ihe  entire  period  of 
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sel  masters.  While  the  daily  predictions  of 
rain  or  snow  by  which  ihe  public  measures 
the  value  of  the  weather  service  are  subject 
to  a  considerable  element  of  error,  namely, 
about  one  failure  in  five  predictions,  the 
marine  warnings  of  the  service  have  been  so 
well  made  that  in  over  six  years  no  pro- 
tracted storm  has  reached  any  point  of  the 
United  States  without  warning  being  dis- 
played well  in  advance.  As  a  result  of 
these  warnings  the  loss  of  life  and  property 
has  been  reduced  to  a  rainimnm, 

The  shipping  of  the  Atlantic  seaboard  is 
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the  service  of  the  Weather  Bureau,  shows 
that  these  storms  reach  the  Atlantic  coast 
in  alwut  twenty-four  hours  from  the  begin- 
ning of  the  eastward  movement.  It  is  only 
necessary,  therefore,  for  the  weather  ob- 
servers fo  note  the  origin  of  the  Mississippi 
Valley  storm  and  the  beginning  of  its  east- 
ward movement,  in  order  to  predict  accu- 
rately the  time  of  its  arrival  on  the  Atlantic 
coast  and  give  warning  to  shipping. 

It  is  a  notable  example  of  the  utility  of 
the  American  weather  service,  extended 
into  the  Weat  Indies,  that  the  great  Gal- 
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veeton  hurricane  of  1900  was  detected  on 
September  1  at  the  time  of  its  inception  in 
the  ocean  south  of  Porto  Kico,  and  that  the 
^reports  were  so  complete  that  at  no  time  did 
the  observers  lose  track  of  the  storm.  Such 
full  information  was  given  as  it  progressed 
northward,  that  notwithstanding  the  exten- 
sive commerce  of  the  Gulf  of  Mexico,  little 
or  no  loss  of  life  or  property  occurred  upon 
the  open  waters  of  the  Gulf.  The  destruc- 
tion of  life  at  Galveston  was  much  less  than 
it  would  have  been  without  the  warning 
that  had  been  given. 

When  a  marked  cold  wave  develops, 
warnings  are  given  so  far  in  advance  that 
farmers  and  shippers  are  able  to  save  prop- 
erty of  enormous  value  by  protecting  it 
from  frosts.  There  is  one  instance  recorded 
in  the  Weather  Bureau  showing  from  defi- 
nite information  that  more  than  $3,400,000 
worth  of  property  was  saved  by  the  advance 
warning  in  reference  to  a  single  cold  wave. 
The  fruit  interests  of  California  derive 
great  benefit  from  rain  warnings.  On  ac- 
count of  the  peculiar  topography  of  that 
r^ion,  these  warnings  are  made  with  a  high 
degree  of  accuracy,  but  a  few  hours  before 
the  coming  of  the  rain,  yet  far  enough  in 
advance  to  enable  the  owners  of  vineyards, 
most  of  which  are  connected  by  telephone, 
to  gather  and  stack  their  trays  and  thus 
save  the  drying  raisins  from  destruction. 
In  the  cranberry  marshes  of  Wisconsin  the 
flood  gates  are  regulated  by  the  frost  warn- 
ings of  the  Bureau,  and  where  formerly  a 
profitable  crop  was  secured  only  once  in  sev- 
eral years,  it  is  now  the  rare  exception  that 
damage  occurs.  Growers  of  sugar-cane  in 
Louisiana,  the  truck  gardeners  from  Vir- 
ginia to  the  Gulf,  and  the  orange  growers 
of  Florida,  time  their  operations  by  the 
frost  warnings  of  the  Bureau.     From  the 


estimates  of  these  industries  it  is  believed 
that  the  amount  annually  saved  to  them  is 
far  greater  than  tliat  expended  for  the  sup- 
port of  the  entire  department. 

The  flood  warning  service  in  operation 
along  large  rivers  is  another  valuable  fea- 
ture. It  is  now  possible  to  foretell  three  to 
five  days  in  advance  the  height  of  the  river 
at  a  given  point  within  a  few  inches.  The 
danger  line  at  every  city  has  been  accu- 
rately determined,  so  that  when  a  flood  is 
likely  to  exceed  this  limit,  residents  of  low 
districts  and  merchants  having  goods  stored 
in  cellars  are  notified  to  move  their  prop- 
erty out  of  reach  of  the  rising  waters.  An 
illustration  of  the  efficiencv  of  this  svstem 
was  shown  during  the  great  floods  of  1897. 
Throughout  nearly  the  whole  area  that  was 
submerged,  the  warning  bulletins  preceded 
the  flow  bv  several  days,  and  the  statisti- 
cians  of  the  government  estimate  that 
$15,000,000  worth  of  live  stock  and  mov- 
able property  was  removed  to  high  ground 
as  the  result  of  the  forewarning^.  ]Measure- 
ments  of  snowfall  in  high  mountain  ranges 
of  the  west  have  giv(»n  the  Bureau  informa- 
tion ])v  which  vt*rv  aeeurat-c  estimates  mav 
be  made  as  t^)  the  su])plies  of  water  from 
this  source,  to  Ix^  exiKJcttMl  during  the  grow- 
ing season.  In  this  way  tlie  weather  service 
has  been  brought  into  close  contact  with 
those  interested  in  irrigati<m,  and  has  be- 
come a  vahiable  aid  to  theni. 

The  instruments  used  in  a  fullv- 
equipped  signal  station  of  the  Weather 
Bureau  are  most  ingenious  and  perfect  in 
their  applications.  The  ordinary  ther- 
mometer and  baroniet-tT,  with  which  most 
people  are  familiar,  are  but  nulinientary 
in  the  jirocosses  of  forecasting  tlie  weather. 
Xevertheless  they  are  ])rinie  ivijuisites. 
The  barometer  registers  the  changing  pres- 
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Bnre  of  the  atmosphere.  The  barograph  is 
an  improved  barometer,  which  keeps  per- 
])etual  record,  automatically,  of  the  atmos- 
pheric pressure.  The  tclethermomctcr 
combines  the  functions  of  the  thermometer 
and  the  telegraph.  It  registers  automatic- 
ally, inside  the  signal  oflBce,  what  th(j 
temperature  is  outside,  communicating 
from  the  thermometer  without  by  an  electric 
current  over  a  wire.  Tho  anemometer 
registers  the  velocity  of  the  wind.  It  is  a 
jKirfectly  balanced  windmill  on  a  small 
scale,  connected  with  a  dial.  The  anemo- 
scope is  better  known  in  familiar  languag(> 
as  a  weather  vane,  for  it  merely  points  tlu^ 
exact  direction  of  the  wind.  The  hygrom- 
eter measures  the  humidity  of  the  atnios- 
phere,  and  thus  helps  to  forecast  rains. 
Then  there  is  a  triple  register  of  great 
value,  which  records  the  conditions  as  to 
wind,  rain  and  sunshine.  All  such  instru- 
ments are  gradually  being  brought  t-o  a 
higher  degree  of  perfection,  as  increased 
attention  is  being  given  to  meteorology. 

It  was  about  one  hundred  vears  after  tlio 

«■ 

invention  of  the  barometer,  naniclv  in 
1747,  that  Benjamin  Franklin  divined  that 
certain  storms  had  a  rotary  motion,  and 
that  they  progressed  in  a  northeasterly 
direction.  A  hundred  yeai*s  later  other 
scientists  gathered  data  and  completely  (es- 
tablished the  truth  of  that  which  Franklin 
had  dimly  outlined.  So  it  was  that  Amer- 
icans were  the  pioneers  in  discovering  tho 
rotary  and  progressive  character  of  storms, 
and  in  demonstrating  the  practicability  of 
weather  service.  This  country  has  always 
kept  in  the  lead  among  practical  meteor- 
ologists, largely  because  of  its  area,  which 
renders  it  possible  to  construct  such  a  broad 
picture  of  air  conditions  as  is  necessary  in 
the  making  of  the  most  useful  forecasts. 


It  would  require  an  international  service 
in  Europe  to  equal  ours  in  the  extent  of 
area  covered,  and  in  practical  value.  Aus- 
tralia, w-ith  an  area  equal  to  that  of  the 
United  States,  and  well-defined  conditions, 
has  followed  our  example  with  a  highly 
organized,  effective  service. 

In  1870  Congress  established  the  Weather 
Bureau  under  the  War  Department,  and  it 
was  administered  under  the  direction  of  the 
military  branch  of  the  government  for  some 
eighteen  years,  until  it  was  transferred  to 
the?  Department  of  Agriculture.  Under  the 
\w\\  regime  its  value  has  multiplied  many 
times  and  the  expenditure  of  the  $1,000,- 
000  annually  which  the  service  requires  has 
l)eeoni(»  of  slight  consequence  in  comparison 
with  tlie  immense  benefits  it  produces. 

o*     V*     4^ 

MOVING  PICTURES  AND 

HOW  THEY  ABE  MADE 

The  nioving-pieture  machine,  under  its 
varions  names,  has  ])ecome  comparatively 
familiar  since  the  World's  Columbian  Ex- 
])Osition  at  Cliieago  in  1SJ)3,  when  it  was 
first  sliuwn  in  its  practical  form.  Famil- 
iarity, however,  does  not  decrease*  the  won- 
derful qualities  of  the  invention,  which  is 
of  the  utmost  importance  in  many  ways. 
Cinematograph,  Eiograph  or  whatever  it 
may  Ix*  (^alled,  tlie  invention  is  a  develop- 
ment of  Edison's  Kinetoscope,  another  of 
the  array  of  marvelous  inventions  which 
the  'Svizard  of  ^fenlo  Park"  has  given  to 
the  world. 

ifany  familiar  experiments  and  tricks 
are  based  upon  what  is  known  in  the 
science  of  optics  as  persistence  of  visicm. 
This  is  a  quality  by  which  we  ret^iin  upon 
the  retina  of  the  eye  the  image  of  what  w^? 
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have  seen,  for  a  brief  period  after  the  light 
has  been  cut  oflF  or  we  have  shut  our  eyes. 
A  rapidly  whirling  wheel  does  not  conceal 
an  object  on  the  other  side  of  it  from  our 
view,  while  the  spokes  of  the  wheel  in  turn 
are  actually  intervening  between  it  and  the 
eye.  The  same  faculty  of  the  eye  is  util- 
ized in  viewing  motion  pictures. 

A  toy  invented  many  years  ago,  called 
the  zoetrope,  was  the  forerunner  of  the 
more  important  moving-picture  machines. 
It  is  a  cvlindrical  box  about  four  inches 
high  and  eight  inches  in  diameter,  ar- 
ranged to  turn  on  a  pivot  in  the  bottom,  the 
top  Ixnng  removed.  On  the  inner  circum- 
ference of  the  box  are  arranged  a  succession 
of  pictures,  each  one  in  a  stage  of  motion 
a  littki  farther  advanced  than  the  one  be- 
fore it.  Througli  the  circumference  of  the 
l)ox  a  series  of  slits  penetrates.  The  ob- 
server, holding  the  box  by  the  pivot  and 
twirling  it  quickly,  looks  intently  through 
the  slits  as  they  pass  his  eye  in  haste,  and 
see\s  tlie<  figures  within  ai)parently  moving 
forward  rapidly,  sometliing  after  the 
fashion  of  real  life,  although  perhaps 
gntatly  distorted. 

The  series  of  experiments  which  fol- 
lowed tlu;  zcxitrope  all  utilized  the  same 
principh^  found  in  the  most  perfect  ma- 
chines, that  is  to  say  the  rapid  passing  of 
a  strip  of  pictures  differing  but  slightly,  be- 
hind the  lens  of  a  lantern,  having  a  shutter 
which  cut  off  the  light  for  a  short  interval 
as  a  new  picture  was  moving  into  place,  and 
a*rain  ofjcncd  to  allow  the  passage  of  light 
as  the  j>ictnrc  pan-c^l  an  instant  before  the 
hfj-.  N';t  until  the  ni^xlr'rn  development 
i,\  if;.-';i'.'aij<  oii-  |/h'/t/,^M'a|>hy,  th(*  dry  plate 

;jf  'I     •;.<      '  i;i/i.-p;ir'  •/     <.J//,      ''',\\\i\    Huch    J)ic- 
uM        •/'      '/I;* ;»;.'.' 'J     /;/;;.'.'.  y     ;ifi'l    cr>rreetly 


The  first  utilization  of  photography  in 
this  form  was  to  place  a  number  of  cameras 
in  a  row,  opening  and  shutting  the  lenses 
automatically  as  the  moving  object  passed 
before  them.  Then  Edison  took  up  the 
work,  producing  the  kinetoecope,  by  which 
he  took  a  series  of  photographs  on  long 
strips  of  film,  at  the  rate  of  some  thirty  a 
second.  Since  that  time  the  further  ex- 
periments have  been  merely  in  the  direc- 
tion of  improved  mechanical  devices  for 
taking  photographs  with  greater  rapidity 
and  regularity,  and  then  producing  them 
on  the  screen  by  improved  lanterns. 

Strips  of  celluloid,  varying  in  length 
from  seventy  feet  to  600  feet,  are  used  for 
making  the  negatives.  They  are  sensitized 
the  same  as  are  ordinary  glaas  plates  or  cel- 
luloid films  for  cameras,  and  are  wound 
upon  spools.  The  camera  mechanism  is  so 
arranged  that  this  strip  of  film  passes 
through  the  camera  at  the  focal  point,  un- 
winds bit  by  bit,  stops  for  a  fraction  of  a 
second  in  front  of  the  lens  while  an  ex- 
posure is  made,  proceeds  for  another  inch 
when  the  light  is  cut  off,  stops  again  at  the 
right  inst^int  for  a  second  photograph,  and 
so  continues  indefinitely  until  the  whole  roll 
is  exhausted.  By  the  delicate  mechanism 
employed  1,000  pictures  may  be  made  in  a 
little  more  than  a  minute,  and  each  frac- 
tion of  the  film  stops  for  the  fraction  of 
the  second  while  the  shutter  is  open,  and 
moves  on  again  while  the  shutter  remains 
closed. 

It  is  readily  seen  that  to  produce  a  series 
of  pictures  of  an  event  extending  over  a  con- 
siderable time,  an  immense  quantity  of  films 
and  an  expensive  equipment  of  cameras  and 
mechanism  must  be  provided.  When  the 
record  is  complete,  however,  the  hundreds 
or  thousands  of  pictures  are  developed,  still 
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on  the  original  rolls,  and  from  the  completed 
negatives  a  reverse  or  a  positive  is  made 
upon  other  similar  rolls  of  celluloid  films 
covered  with  gelatine.  This  is  in  order  to 
get  all  the  objects  into  their  proper  relations 
of  light,  either  black  or  white,  for  in  the 
original  negative  of  every  photograph  the 
tights  and  shadows  are  exactly  reversed. 

The  picture  is  now  ready  to  be  thrown 
upon  the  screen.  It  is  passed  through  a  ma- 
dune  to  which  a  powerful  light,  such 
as  that  of  a  magic  lantern,  is  fitted. 
As  the  pictures  pass  before  the  lens 
they  halt  briefly,  the  shutter  is  thrown 
open  automatically  and  the  view  is 
projected;  then  the  shutter  is  closed, 
the  film  moves  on,  another  picture 
takea  the  place  of  the  first,  the  shutter 
is  opened  and  another  view  becomes 
visible.  Moving  about  fifteen  to  the 
second  as  the  pictures  do,  the  eyes' 
persistence  of  vision  heretofore  men- 
tioned retains  the  image,  and  gives  tho 
impression  of  an  actually  moving  ob- 
ject. The  machines  have  not  become  so 
perfect  as  to  entirely  eliminate  a  slight  jerk- 
ing motion,  which  results  from  the  imper- 
fections of  the  mechanism,  but  tlicy  are  con- 
tinually improving.  They  promise  to  be 
of  the  utmost  value  in  recording  for  the  fu- 
ture the  actual  processes  and  facts  of  many 
important  events  of  today.  With  the  phono- 
graph to  preserve  the  voices  of  the  great 
ones  of  mankind  and  the  kinctoscope  to  por- 
tray their  exaet  movement*  and  manners, 
posterity  will  have  a  fairly  complete  idea  of 
certain  phases  of  the  world  as  it  is  now. 
What  would  we  not  give  for  a  series  of 
kinetoacope  pictures  and  phonographic  rec- 
ords of  the  great  events  of  the  past  cen- 
turies t  History  would  take  new  forms, 
eoold  aneh  text  books  be  utilized. 


THE  FHOXOGRAFH  AND 
ITS   USES 

The  phonograph,  which  but  a  few  years 
ago  was  an  awe-inspiring  scientific  mystery, 
used  for  entertainment  in  exhibition  halls, 
has  been  developed  to  a  perfection  which 
puts  it  in  common  use  in  great  business 
offices  and  educational  institutions,  for  a 
multitude  of  practical  and    familiar  pui^ 


THE  MODERN  TALKING  MACHINE. 

poses.  Talking  miicliines  under  various 
names,  be  they  ealleil  phomignipiis,  gramo- 
phones, graphophoncs  or  olhcrwiso,  are  all 
based  on  tho  same  general  principle.  There 
is  a  metal  cylinder  covered  with  a  thin  layer 
nf  wax  on  which  a  pointed  pen  inscribes 
tracings  corresponding  to  the  vibrations 
caught  by  a  membrane  placed  on  top  of  the 
instrument.  The  wax  cylinder  ia  rapidly 
revolved  by  means  of  an  electric  battery, 
and  as  one  speaks  in  front  of  the  membrane 
the  cylinder  advances  .slowly  in  a  horizontal 
position,  at  the  same  time  revolving  stead- 
ily. -The  membrane  vibrates  nuieh  or  little, 
according  to  the  sounds  produced  by  the 
operator.  The  pen  moves  according  to  the 
vibrations,  and  peculiar,  almost  impercep* 
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tible,  tracings  on  the  wax  are  the  result.  A 
funnel  and  tube,  into  which  the  operator 
speaks,  carry  the  sound  to  the  membrane. 

To  obtain  reproductions  of  the  sounds  as 
inscribed  on  the  wax  cylinder  it  is  replaced 
in  its  original  position.  Another  pen  of 
different  construction  is  mounted  so  that  its 
point  retraces  the  original  tracings  of  the 
first  pen,  the  membrane  is  made  to  vibrate 
again,  and  the  sound  is  reproduced  through 
the  tube  and  funnel. 

The  phonograph  is  both  the  ear  and  the 
voice.  It  is  a  tympanum  like  the  tympanum 
of  the  ear,  and  it  vibrates  in  unison  with 
the  sound  waves  that  push  against  it,  but 
it  docs  more  than  the  ear's  tympanum,  for  it 
makes  a  permanent  record  of  what  it  hears. 
Like  the  voice,  the  phonograph  sets  in  mo- 
tion waves  of  sound,  but  it  is  not  limited,  as 
the  voice,  to  the  production  of  a  compara- 
tively few  sound  waves.  Instead,  every 
musical  tone  or  sound  of  nature,  single  or 
complicated,  from  the  delicate  whisper  to 
the  crashing  melody  of  a  great  military 
band,  can  bo  recreated. 

For  purposes  of  entertainment  the  pho- 
nograph in  its  various  forms  has  become 
conmion,  and  its  cost  is  but  little.  The  best 
music,  vocal  or  instrumental ;  great  ser- 
mons, orations  and  lectures,  and  the  dra- 
matic readings  of  lecturers  and  elocution- 
ists may  be  sent  the  world  over,  recorded  on 
simple  wax  cylinders,  at  small  expense,  to 
1k^  reproduced  at  will  or  to  be  preserved  un- 
til those  who  spoke  or  sang  have  long  since 
passed  away. 

For  business  purposes  the  phonograph  is 
used  as  a  partial  substitute  for  stenog- 
raphers and  secretaries.  Business  men 
dict4it(^  their  letters  to  the  silent  machine, 
which  afterwards  dictates  them  in  turn  to 
typewriters  for  transcription.      Schools  of 


language  have  adopted  phonographs  for  the 
teaching  of  the  foreign  tongues.  Skilled 
professors  dictate  lessons  in  French,  Span- 
ish, German  or  Italian,  and  the  little  wax 
cylinders  repeat  them  as  many  times  as 
necessary  to  the  students,  thus  assuring 
careful  instruction  in  pronunciation.  Other 
uses  of  the  ingenious  instrument  are  con- 
stantly suggesting  themselves,  and  it  is  now 
recognized  as  one  of  the  more  important 
recent  contributions  of  science  to  the  world 
of  practical  inventions  and  utilities. 

^    ji   ji 

comfbessed  air  and 

fneuhatic  tubes 

The  power  of  compressed  air  has  been 
utilized  for  a  long  time  in  certain  mechan- 
ical processes,  but  by  the  introduction  of 
pneumatic  tube  systems  the  uses  of  it  have 
been  many  times  multiplied.  Air  com- 
pressed into  a  smaller  space  than  it  natur- 
ally demands  tends  to  expand  like  any  other 
compressed  gas.  This  tendency  to  expan- 
sion, properly  directed  and  controlled,  be- 
comes available  for  a  multitude  of  uses. 
Inexhaustible  as  the  material  is,  and  trans- 
mitting its  expansive  force  for  long  dis- 
tances without  perceptible  decrease  by  fric- 
tion, it  is  easily  controlled  and  in  reach  the 
world  over. 

Among  its  other  simple  applications  com- 
pressed air  is  used  for  cleaning  dust  out  of 
carpets  and  upholstery.  It  may  be  used 
also  for  applying  paint  to  high  ceilings  by 
means  of  a  spray.  Ground  glass  and  glass 
signs  are  engraved  in  whatever  patterns  de- 
sired, by  the  force  of  a  blast  driven  by  a 
stream  of  compressed  air.  In  art  it  is  used 
for  the  finishing  of  crayon  portraits,  by 
means  of  an  apparatus  called  the  air  brush. 
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Tlie  more  importaiit  commercial  uses  to 
wluch  ihis  natural  force  is  applied  arc  in 
the  transportation  of  packages  and  the  ap- 
plication of  power.  Street  cars,  elevators 
and  automobiles  are  run  by  compressed  air 
and  it  proves  to  be  a  safe,  convenient,  eco- 
nomical and  noiseless  method  of  power 
transmission.  The  first  utilization  of  com- 
pressed air  for  transporting  packages  was 
in  the  great  stores  of  New  York,  Chicago 
and  other  cities.  Pneumatic  tubes  extend- 
ing all  over  these  places  communicate  from 
floor  to  floor,  and  through  them  little  boxes 
are  sent  rapidly  to  the  cashier's  desk,  con- 
veying the  money  received  in  payment  and 
returning  the  change. 

From  this  beginning  pneumatic  tube  sys- 
tems have  been  developed  m  many  otlier 
places  and  for  more  pretentious  purjwses. 
In  both  the  cities  named,  and  several  others, 
such  systems  of  (uIkis  buried  under  the 
streets  convey  meikiagos  rapidly  between 
newspaper  oflicrs  and  the  prosn  iissoci  lit  ions 
which  supply  them  with  much  of  ibcir  ma- 


terial. An  eight-inch  tube  extending  from 
the  New  York  City  postofBce  to  the  post- 
office  of  Brooklyn,  over  the  Brooklyn 
Bridge,  carries  many  wagon  loads  of  par- 
cels daily,  much  more  rapidly  and  cheaper 
than  could  bo  done  in  any  other  way. 

These  practical  applications  have  proved 
the  value  of  such  a  service,  and  there  is  a 
manifest  movement  toward  the  introduction 
of  larger  systems  wherever  traffic  demands. 
Chicago,  Philadelphia  and  New  York 
moved  first  in  the  matter,  inducing  tlic 
national  government  to  establish  general 
sj-stema  between  all  the  postoffices  and 
brandies  throughout  those  cities.  A  cor- 
pfjration  obtained  a  franchise  in  Chicago, 
and  built  tunnels  throughout  the  business 
portion  of  the  city,  where  all  the  necessary 
piu'umatic  tubes  for  imy  service  demanded 
could  be  readily  installed,  in  addition  to  the 
lelefrraph  and  telephone  wires    already  in 
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d  for  these  purposes  are 
L'aniless  brass,  highly  pol- 
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ished  inside,  and  of  uniform  diameter.  The 
boxes  or  "carriers"  which  travel  in  them 
are  cylindrical,  to  fit  the  tube.  A  strip  of 
sheepskin  bound  around  the  box  at  either 
end,  with  the  wool  outside,  makes  it  tight 
enough  to  be  carried  forward  by  the  force 
of  the  current  of  air,  without  producing 
enough  friction  to  bind  it  in  the  tube.  Light 
carriers  operated  with  tubes  at  high  pres- 
sure travel  at  the  rate  of  about  a  mile  in 
three  minutes,  while  heavier  carriers  are 
driven  a  little  less  rapidlv.  The  svstems 
are  somewhat  expensive  to  install,  if  large 
tulx's  arc  to  be  buried  under  ground,  but 
after  installation  their  operation  is  com- 
paratively inexpensive.  It  has  even  lx?en 
suggest^td  that  small  passenger  cars  could  be 
driven  through  tunnels  in  the  same  manner, 
but  no  experiments  in  this  direction  have 
been  made.  For  mail  and  express  packages, 
however,  compressed  air  and  pneumatic 
tulK»s  oflFer  trans])ortation  facilities  unsur- 
passed, and  the  uses  of  them  are  growing 
with  the  utmost  rapidity. 

v^     %2^     ^3^ 

GBEAT  Am)  FAMOUS  TELE- 
SCOPES 

Wliile  inventors  and  scientists  in  one  di- 
Y('c\\(}\\  liiivc  U-en  improving  methods  of 
trans|>()rt}ition  and  communication  on  the 
earth  l)y  means  of  railways,  telegra[)hs  and 
kin<lr('(l  appliances  otlutrs  equally  energetic 
liav(,»  devoted  themselves  to  the  eflfort  to 
comninnieat(»  with  other  worlds  than  this, 
or  at  least  to  studv  them  t-o  better  advan- 
ta^e.  Telescopes  hav(»  multipli(?d  and  have 
grown  greater  and  more  perfect,  as  truly 
as  locomotives  have  done,  and  they  bring 
th(»  stars  nearer  to  the  vision  of  the  oh- 
server  with  striking  brilliancy.  The  United 


States  not  only  possesses  the  largest  tele- 
scope in  the  world  but  the  second,  fourth, 
fifth  and  eighth  as  well,  in  the  first  eight. 

This  largest  of  all  star-gazing  apparatus 
is  located  on  the  shores  of  Lake  Greneva, 
near  Williams  Bay,  Wisconsin.  The  great 
telescope  and  the  observatory  in  which  it  is 
mounted  were  given  to  the  L'niversity  of 
Chicago  by  Charles  T.  Yerkes,  the  street 
railway  magnate  of  Chicago  and  London. 
The  huge  lens  of  the  great  instrimient  has 
an  aperture  of  forty  inches,  which  is  four 
inches  greater  than  that  of  the  Lick  Ob- 
ser\'atorv  in  California,  its  nearest  rival. 
The  lenses  were  ground  in  Cambridge,  Mas- 
sachusetts, by  Al van  Clark,  whose  father 
was  a  telescope  maker,  and  whose*  sons  con- 
tinue the  biftiness.  The  glass  proper  is 
composed  of  two  lenses,  one  of  ground  glass 
and  the  other  of  flint  glass,  ranging  in 
thickness  from  three-quarters  of  an  inch  to 
two  inches,  and  placed  eight  inches  apart. 
They  weigh  500  pounds  and  were  four  years 
in  polishing,  the  final  touches  being  given 
by  the  maker's  finger  tips. 

The  great  tube  is  sixty-five  feet  long  and 
weighs  40,000  pounds,  yet  the  whole  instru- 
ment is  so  evenly  poised  that  it  can  l>e 
moved  by  the  hand  to  any  angle  or  position. 
The  dome  of  the  observatorv  is  90  feet  in 
diameter.  Under  the  telescope  is  a  floor 
which  may  be  raised  and  lowered  by  means 
of  electric  motors  to  whatever  height  Avould 
be  most  convenient  for  the  observer.  The 
great  dome  itself  is  likewise  movable,  being 
mounted  on  car  wheels  which  run  on  a  track 
around  the  wall,  as  is  clearly  shown  in  the 
accompanying  illustration.  At  the  will  of 
the  operator  the  whole  dome  may  be  re 
volved  above,  so  that  the  large  opening  in 
the  roof  may  be  brought  opposite  any  star. 
The  motive  power  for  the  dome  is  elec- 
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tricity,  and  the  great  sliding  shutters  in  the  in  length  is  contemplated.    The  forty-inch 

roof  are  also  opened  and  closed  by  power  telescope  mounted  in  the  dome  gives  a  pho- 

f  rom  the  dynamos.    Inside  the  base  of  the  tograph  of  the  moon  seven  inches  in  diam- 

tube  is  a  clock-like  arrangement  that  adjusts  eter.     The  completed  horizontal    telescope 

various  parts  of  the  workings,  keeping  the  makes  the  moon  appear  more  than  nineteen 

lens  moving  steadily  in  the  path  of  the  star  inches  across.    Through  the  1,000-foot  tele- 

which  is  being  studied.     The  total  cost  of  scope  the  observer  will  behold  a  moon  109 

the  huge  telescope  and  the  observatory  was  inches  in  diameter.    Every  little  detail  will 

$500,000,  but  the  scientific  results  obtained  be  enlarged  and  the  8  by  10  plates  now 

have  justified  the  cost.  used  to  cover  the  whole  image  will  then  be 

As  an  accessory  to  this  great  instrument  used  to  obtain  a  picture  of  a  single  crater 

the  astronomers  of  the  Yerkes  Obser\'atory  or  some  dark  valley  of  the  moon.     With 

have  built  a  still  larger  telescope  of  another  such  keen  scrutiny  turned  upon  the  heav- 

kind.    It  has  no  great  dome  over  it,  no  tube  ens  we  may  expect  noteworthy  discoveries 

containing  great  lenses,  and  nothing  to  sug-  in  astronomy  before  many  more  years  have 

gest  its  purpose  to  the  stranger.  .  In  appear-  passed, 

ance  it  is  merely  a  long  wooden  shed,  about  jt   jt   ^ 
eight  feet  wide  and  about  the  same  height, 

with  a  gable  roof, built  flat  upon  the  ground  SIZE  OF  GREATEST  TELESCOFEb 

and  extending  to  a  length  of  165  feet.     It  '^  THE  WOBLD 

is  open  at  one  end,  and  it  suggests  nothing  ^^^                        p,^^^                    J^^^hes^ 

as  much  as  a  lonff  corn-crib    or    chicken-      ?•*?«"  ^^»«*'7**°*'3rv  William's  Bay  wis 4o 

^  Lick  Observatory,  Mt.  Hamilton,  Cal 36 

house  without  doors  or  windows.    A  thirty-      ^JS^ai'^Jib^e^rlXrlr^^^^  "d'c*::::;: ;::;  26 

inch  mirror,  mounted  at  the  open  end  of  {JSlJISlfJ  o1  vlISLrvPe'n^nri"^^^^^^^                      ^ 

this  peculiar   horizontal   telescope,   reflects  ^S^^toy.^^VoT^rv^^V^^^^^^  f^^:::::::::::,  t 

the  stars'  rays  into  the  long  horizontal  tube,  nume?oi8\o'tibuUtl~°'  ^^  ^°  *  *°''***'  aperture  is  too 

to  a  concave  mirror  at  the  other  end,  which 

will  focus  the  rays  cither    upon  a  photo-  S    ^   S 

graphic  plate  or  into  the  slit  of  the  spectre-  TELEFHONES,    THEIR    MECHAX- 

'^^  1 ;.          .     .  ISM  AND  DEVELOPMENT 

With  this  instrument  photographs  of 
rclii)S('s,  stars  and  other  astronomical  sub-  The  telephone  itself  has  become  exceed- 
jects  can  be  made  with  great  success.  It  is  ingly  common  within  comparatively  few 
no  loni::or  sufficient  to  watch  the  stars  years  since  its  invention,  but  the  improve- 
through  a  revolving  telescope.  The  ap-  ments  and  applications  of  it  which  are 
paratus  adapted  for  the  various  purposes  of  made  from  time  to  time  continually  prove 
astronomy  takes  widely  difi'orent  forms,  and  anew  the  remarkable  value  of  the  invention 
the*  most  conipl(»tx^  observatory  is  the  one  in  its  everyday  uses. 

nK)st  fully  e(]ui[)p(Hl.    It  is  believed  that  the  The  principles  of  the  telephone  are  not 

iiorizontal  telescope  at  the  Yerkes  Observa-  extremely  complicated,  in  comparison  with 

torv  is  hut  the  forerunner  of  another  many  those  of  other  electrical  appliances.     It  is 

times  as  large.  Already  one  a  thousand  feet  well  understood  that  when  a  person  talks^ 
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cingB  or  whistles,  he  produces  sound  waves 
which  are  carried  througli  the  air,  for  the 
particles  of  air  are  thrown  into  vibration 
which  is  carried  along  frtan  one  particle  to 
anotlicr.  Similar  sound  waves  or  vihra- 
tions  are  trausmitted  through  solid  bodies 


aeasoued  wood,  to  a  surprising  degree. 
Many  experiments  have  been  made  in  the 
transmission  of  sound  by  electricity  and 
vibrations  in  solid  bodies,  but  it  was  not  un- 
til 1876,  our  American  Centennial  year, 
that    Profwaor    Alexander    Graham    Bell 


when  sound  is  made  adjacent  to  them.  It 
has  been  found  that  all  sorta  of  substances 
whicb  are  capable  of  being  vibrated  trana- 
mit  sounds,  some  with  poor  succeaa,  and 
others,  such  aa  iron,  steel,  silver  and  well 


produced  the  speaking  telephone  which  in 
its  improved  shape  is  the  telephone  used 
almost  exclusively  to-day. 

A  thin,  flat,  circular  piece  of  iron  called 
the  diaphragm  is  the  essential  factor  in  the 
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transmission  of  sound  through  the  tele- 
phone, while  a  similar  diaphragm  in  the 
receiver  at  the  other  end  of  the  line  con- 
veys the  sound  to  the  ear  of  the  listener. 
AVhen  the  voice  is  directed  into  the  trans- 
mitter of  the  telephone,  the  diaphragm 
shakes  or  vibrates,  because  the  voice  makes 
sound-waves  which  strike  it  and  set  it  in 
motion.  Xow  the  diaphragm  is  so  sensitive 
to  these  sound  waves  that  it  moves  back  and 
forth  faster  or  slower  according  to  the 
length  of  their  vibrations.  These  move- 
ments of  the  diapliragm  in  the  transmitter 
cause  different  kinds  of  currents  of  elec- 
tricity, supplied  by  a  battery  in  the  instru- 
ment, to  flow  over  the  wire  to  the  dia- 
phragm in  the  receiver.  This  latter  one 
then  vibrates  exactlv  as  the  first  one  does, 
and  sets  in  motion  sound  waves  exactly  like 
those  made  bv  the  voice  in  the  transmitter. 
Thus  it  is  that  one  may  be  heard  to  speak 
at  a  great  distance  through  the  telephone. 

Magnetism  and  electricity  work  together 
in  the  t^^le])hone.  If  some  wire  be  wound 
around  a  piece  of  soft  iron  and  a  current 
of  electricity  be  sent  through  the  wire,  the 
iron  at  once  becomes  a  magnet  and  will 
remain  a  magnet  just  as  long  as  the  elec- 
tricity is  flowing  through  the  wire.  The 
instant  tlio  current  is  shut  off,  the  iron 
ceases  to  l)o  a  magnet  and  becomes  only  a 
j)ie(»e  of  iron  again.  A  magnet  made  in 
this  way  is  called  an  electro-magnet  and 
the  two  forces  of  magnetism  and  electricity 
are  very  closely  related.  If  a  piece  of 
stc(^l,  however,  be  magnetized,  it  becomes  a 
pernijiiK^nt  magnet.  In  the  receiver  of  the 
tel('p]i(m(\  in  tlie  ])art  which  one  holds  to 
the  ear  for  hearing,  is  a  permanent  mag- 
net made  of  four  strips  of  steel,  each  of 
which  is  magnetized  separately.  At  one 
end  of  this  bar  magnet  is  an  electro-magnet. 


with  fine  copper  wire  wound  on  a  spool 
around  the  iron  core  or  center  which  is 
attached  to  the  steel  magnet.  Two  small 
copper  wires  lead  back  from  the  electro- 
magnet to  the  closed  end  of  the  receiver, 
where  they  connect  with  the  green  covered 
cords  which  contain  the  wires  leading 
through  the  instrument  on  the  wall  to  the 
wires  which  reach  the  outer  w^orld. 

At  the  open  end  of  the  receiver  appears 
a  diaphragm  fitted  so  closely  to  the  iron 
core  of  the  electro-magnet  as  almost  1o 
touch  it.  In  the  transmitter  there  is  a  dia- 
phragm, bnt  no  magnet.  Instead  of  the 
magnet  is  a  little  platinum  knob  on  the 
end  of  a  slender  spring  which  rests  in  the 
center  of  the  diaphragm,  and  w^hich  in  turn 
presses  against  a  carbon  button  on  the  end 
of  another  spring.  The  wires  from  the 
platinum  and  carbon  run  to  a  little  cylinder 
of  coiled  wire  called  the  induction  coil. 
The  transmitter  is  an  electric  instrument, 
and  in  that  respect  is  wudely  different  from 
the  receiver,  which  is  a  magnetic  instru- 
ment. It  so- happens  that  an  electric  tele- 
phone is  best  for  the  speaking  end,  and  a 
magnetic  telephone  is  best  for  the  hearing 
end. 

There  are  many  more  scientific  details 
that  might  be  explained,  but  the  foregoing 
facts  are  the  essentials  in  connection  with 
the  simplest  form  of  telephones.  In  usage 
the  telephone  is  becoming  more  essential 
every  day.  At  first  its  limit  was  the  trans- 
mission of  speech  for  a  very  few  miles,  but 
now  distance  seems  to  be  no  barrier.  Long 
distance  telephone  service  is  now  main- 
tained without  difficulty  throughout  all  the 
states  east  of  the  Rockv  Moimtains,  and 
one  may  talk  to  his  friend  in  direct  con- 
versation between  places  as  widely  sepa- 
rated as  Montgomery,  Alabama ;  Hastings, 
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Nebpaaka;  Bangor,  ilaiiie,  and  RichmODd, 
Virginia,  witU  all  intervening  cities  of 
prominence  acceasible  by  connecting  lines. 
And  still  in  tlie  United  States  we  aro 
behind  Bonie  other  countries  in  the  quality 
and  cost  of  our  tplephone  service.  The 
Su-edish  instruments  excel  ours  in  the  dis- 
tinctness and  ease  with  which  they  trans- 
mit tbo  human  voice.  They  are  used  in 
many  t'fUintries,  and  wherever  IJioy  are  used 
arc  hifihly  favoivd.     With    iheiii    iiereona 


PART  OF  DISTRIBUTING   RACKS  IN   REAR   OF  ! 
lighlnlug    arrcslors    and   80,000   Tee't  or    -Juiii 

conversing  are  not  required  to  listen  intent- 
ly with  the  receiver  at  the  ear,  nor  yet  to 
speak  directly -into  the  transmitttir,  but  they 
carry  on  their  conversation  with  perfect 
ease,  although  clear  across  the  room  from 
the  telephone  itself.  In  the  Australian 
colonies  the  telephone  is  a  part  of  the  post- 
office  department,  and  there  is  a  fixed 
charge  of  $18  a  year  for  the  service  instead 
of  prices  ranging  from  $50  to  $900  a  year 
as  in  the  United  States.    One  result  of  this 


is  that  telephones  aro  found  everywhere. 
It  is  an  interesting  feature  of  the  telephone 
system  in  Australia  that  it  has  been  ex- 
tended to  remote  sheep  stations,  many  miles 
from  the  cities  and  towns,  and  the  tele- 
jihone  wires  are  strung  along  fence  posts 
between  two  of  the  barb  wire  strands,  ihua 
obviating  the  necessity  of  erecting  poles. 

In  Prance  a  system  of  military  tele- 
phones has  been  develitped,  A  part  of  each 
signal  corps  In  the  army  has  Ixfu  organized 
into  a  telephone  squad, 
and  each  soldier  in  the 
squad  carries  a  whole 
telephonic  outfit  ou  his 
back.  In  the  company 
'  I  vice  there  are  four 
'  )ihone  operators,  in 
■  irge  of  a  corporal, 
A  III)  is  the  "hello  girl" 
.md  the  ''central  sta- 
ij^n"  combined.  A  tele- 
"ue  station  is  built  on 
'  ijaek  of  each  oper- 
iiHi'  and  is  carried  from 
jii>int  to  point  as  if  it 
wore  a  knapsack.  In  his 
land  the  operator  car- 
ries a  reel  of  wire  hold- 
ing enough  wire,  which 
is  made  with  a  steel 
core  surrounded  by  copper,  to  run  a  line 
of  over  6,000  feet.  The  reel  is  connected 
with  a  sword  bayonet,  so  that  the  operator 
by  sticking  his  bayonet  into  the  earth  turns 
it  into  a  ground-wire,  for  but  a  single  wire 
is  used,  the  return  being  an  earth  circuit. 
Small  dry  batteries  are  used.  In  estab- 
lishing a  regimental  telephone  line,  the  cor- 
poral takes  up  his  station  near  the  head- 
quarters of  the  commanding  officer,  and 
fixing  his  telephone  to  his  car,  sticks  his 
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sword  bayonet  in  the  earth  and  orders  the 
operators  to  run  a  line.  One  of  them  con- 
nects his  reel  of  wire  to  the  telephone  on 
the  corporal's  back,  and  starts  off  in  the 
given  direction  upon  the  run,  the  wire  un- 
reeling as  he  moves  forward.  He  keeps 
his  line  of  travel  as  straight  as  possible, 
but  selects  points  where  the  wire  can  be 
caught  up  from  the  ground  on  bushes  and 
trees. 

Having  run  out  his  line  of  about  0,000 
feet,  the  operator  makes 
the  ground  connection 
with  his  bayonet  and 
calls  up  central.  If  all 
is  right,  opi'rator  num- 
ber two  connects  his 
wire  with  the  line  al- 
ready installed,  and 
runs  away  until  he  has 
unreeled  his  wire,  when 
he  calls  up  central  and 
operator  number  three 
takes  up  the  run,  which 
is  finished  by  operator 
number  four,  so  that  a 
telephone  Hue  of  over 
four  and  one-half  miles 
is  quickly  strung  by  tho 
pedestrian  telcphonesta- 
tions.  This  nJay  be 
one  continuous  line, 
or  the  four  lines  may  radiate  in  as  many 
dircfti'iiis  from  the  central  station. 

A  helper  follows  the  line  man  and  loops 
up  tlic  wire  where  it  is  possible  on  trees 
jind  bushes,  but  where  there  are  none  he 
leaves  it  on  the  ground.  Ho  also  acts  as 
repairer  and  line  man  moving  back  and 
forth  Ix>twren  the  stations.  The  operators 
Iiiive  llio  rrwivors  of  the  telephone  strapped 
to  their  ears  and  thus  are  ready  at  all  times 


to  receive  orders  and  transmit  ihem.  The 
operators  are  provided  with  small  camp 
stools,  for  sometimes  they  are  stationed  in 
one  place  for  several  hours.  In  such  cases 
the  telephone  outfit  is  taken  from  the  back, 
and  leaned  up  against  a  stone  or  tree.  At 
headquarters,  during  maneuvers,  experi- 
mental campaigns  and  sham  battles,  sta- 
tionary exchanges  are  installed  with  con- 
nections made  with  all  parts  of  the  field. 
In  this  headquarters  central  station  a  small 
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Showing  power 


TELEPHONE   EXCHANGE  BATTERY  ROOM. 
dyiiBmoi   far   coDiicctliig   with  I.SOO   lubicrlbers. 

switchboard  is  used,  and  the  corporal,  who 
is  chief  operator,  receives  reports  and  trans- 
mits the  orders  as  readily  as  if  wires  were 
strung  on  solid  poles  instead  of  trailing 
through  the  grass  over  the  ground.  Cav- 
alrymen are  used  in  this  service  as  well  as 
infantrymen.  The  ground  connection  is 
made  through  the  bit,  body  and  shoes  of 
the  horse,  while  in  other  respects  the  oper- 
ator is  equipped  with  the  infantry  outfit. 
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This  biancli  of  the  service  is  distinct  from 
the  telegraph  service,  which  strings  wires 
or  hangs  them  on  the  boughs  of  trees. 

^v       ^w       »^* 

TELEPHONING  WITHOUT  WIRES 

We  have  had  the  telephone  for  more 
than  a  quarter  of  a  century  in  practical 
working  use,  and  have  begun  to  think  of  it 
no  longer  as  extraordinary.  In  truth,  how- 
ever, the  advances  and  improvements  in 
the  ordinary  telephone  since  the  first  suc- 
cessful experiments  were  made,  mark  al- 
most as  great  progress  as  did  the  original 
invention  itself.  Of  very  recent  success 
are  the  experiments  of  Marconi  with  wire- 
less telegraphy,  an  astounding  and  import- 
ant advance  over  the  ordinary  system  of 
telegraphy  through  wires.  Now  comes  the 
announcement  that  an  American  inventor, 
unheralded  and  modest,  has  carried  out 
successful  experiments  in  telephoning  and 
is  able  to  transmit  speech  for  great  dis- 
tances without  wires. 

The  inventor  is  Xathan  Stubblefield. 
The  first  public  test  of  telephoning  with- 
out wires  was  made  at  the  Kentuckv  vil- 
lage  where  the  inventor  lived,  on  the  first 
day  of  January,  1002,  only  a  few  weeks 
after  Marconi's  success  in  signaling  across 
the  Atlantic  by  telegraph  without  wires. 

The  next  demonstration  was  made  ten 
days  later  for  a  ncwsj)aper  correspondent 
from  St.  Louis  and  the  account  of  it  was 
published  in  detail  in  that  city.  The  in- 
vestigator wrote  as  follows  in  regard  to 
what  he  learned : 

"Mr.  Stubblefield  has  worked  for  ten 
years  to  discover  an  apparatus  by  which 
he  could  overcome  the  use  of  wires  in  tele- 
phoning,  during  which   time  he  has  b'*- 


come  a  technical  electrician  of  high  order. 
He  has  kept  in  touch  with  all  the  leading 
electricians,  and  is  familiar  with  everv  im- 
portant  discovery  in  the  field  of  electricity. 
Naturally  he  has  been  a  close  observer  of 
the  work  of  Marconi. 

**The  transmitting  apparatus  is  con- 
cealed in  a  l)ox.  Two  wires  of  the  thick- 
ness of  a  lead  pencil  coil  from  its  corners 
and  disappear  through  the  walls  of  the 
room,  and  enter  the  ground  outside.  On 
top  of  the  box  is  an  ordinary  telephone 
transmitter  and  a  telephone  switch.  This 
is  the  machine  through  which  the  voice 
of  the  sender  is  passed  into  the  ground,  to 
be  transmitted  by  the  earth's  electrical 
waves  to  the  ear  of  the  person  who  has  an 
instnmient  capable  of  receiving  and  repro- 
ducing it. 

"We  went  into  tha  cornfield  back  of  the 
house.  After  walking  five  hundred  yards 
we  came  to  the  experimental  station  the 
inventor  has  used  for  several  months.  It 
is  a  dry  goods  box  fastened  to  the  top  of 
a  stump.  A  roof  to  shed  the  rain  has  been 
placed  on  top  of  it ;  one  side  is  hinged  for 
a  door,  and  the  wires  connected  with  the 
ground  on  both  sides  run  into  it  and  are 
attached  to  a  pair  of  telei)hone  receivers. 
The  box  was  built  as  u  shelter  from  the- 
weather,  and  as  a  protection  to  the  re- 
ceivers. I  took  a  seat  in  the  box  and  Mr, 
Stubblefield  shouted  a  ^hello'  to  the  house. 
This  was  a  signal  to  his  son  to  begin  send- 
ing messages.  I  placed  the  receiver  to  my 
ears  and  listened.  Presently  there  came 
with  extraordinary  distinctness  several 
spasmodic  buzzings  and  then  a  voice  which 
said:  ^Ilello,  can  you  hear  me?  Now  I 
will  count  ten.  One — two — ^three — four — 
five — six — seven — eight — nine — ten.  Did 
you  hear  that  ?    Now  I  will  whisper/ 
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"I  heard  as  clearly  as  if  the  speaker  to  play  the  mouth  organ  now,'  said  the 
were  only  across  a  12-foot  room  the  ten  voice.  Immediately  came  the  strains  o£  a 
numerals  whispered.     'Now  I  will  whia-       harmonica  played  without  melody,  but  the 

notes  were  clear  and 


unmistakable.  'I  will 
DOW  repeat  the  pro- 
gram,' said  the  voice, 
and  it  did. 

"A  n  t^xamination 
of  the  station 
showed  that  the  wires 
loading  from  the  re- 
ceivers terminated  in 
steel  rodti,  eaeli  of 
which  was  tapped 
with  a  hollow  nickel- 
plated  ball  of  iron, 
below  which  was  an 
inverted  metal  cup. 
The  wire  enters  the 
ball  at  the  top  and  is 
attached  to  the  roJ. 
The  rod  is  thnist 
into  the  ground  two- 
tbinls  of  its  length. 
Another  test  was 
made  after  the  roils 
had  been  drawn  from 
the  ground  and  thrust 
into  it  again  at  a  spot 
chosen  haphazard  by 
the  correspondent, 
the  'hello' 
signal  was  made 
by  Stubhlefield,  and 
after  a  few  minutes 
wait  came  the  mys- 

.urrer,..  of   the   '»;;'h.^^Hn«  fbe  "receive?'  **  '*"  ■"  *'"  tcrioUS    'Hello !       Can 

you  hear  me  V  and 
tie,'  said  the  voice.  For  a  minute  or  more  a  repetition  of  the  program  of  counted 
tlic  funelcss  whistle  of  a  boy  was  con-  numerals,  whispers,  whistling  and  harmon- 
veyeJ  to  the  listener's  ears.     'I  am  going      ica  playing. 


'--*r-i-* 
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"  *Now/  said  Mr.  Stubblefield,  who  car- 
ried under  his  arm  duplicates  of  the  ball- 
tipped  steel-rods.  'I  wish  you  would  lead 
the  way.  Go  where  you  will,  sink  the  rods 
into  the  ground  and  listen  for  a  telephone 
message.' 

"Away  we  went,  down  a  wagon  track, 
through  the  wide  cornfield.  A  gate  was 
opened  into  a  lane  between  the  hedge  that 
bordered  the  field  and  a  dense  oak  woods. 
We  pursued  the  lane  for  about  500  yards 
and  struck  into  the  woods.  I  led  the  way. 
Into  the  heart  of  the  woods  we  walked  for 
nearly  a  mile.  In  a  ravine  I  stopped. 
'How  far  are  we  from  the  house  now?'  I 
asked.  ^About  a  mile/  Stubblefield  an- 
swered. ^Place  the  rods  w^here  you  will 
and  listen  for  a  telephone  message.' 

"I  took  the  four  rods  from  Stubblefield. 
Each  pair  of  rods  was  joined  by  an  ordi- 
nary insulated  wire  about  30  -feet  long,  in 
the  center  of  which  was  a  small  round  tele- 
phone receiver.  Two  of  the  rods  were  sunk 
in  the  ground,  about  half  their  length,  the 
wires  between  them  hanging  loosely,  and 
with  plenty  of  play.  I  placed  a  receiver 
at  each  ear  and  waited.  In  a  few  moments 
came  the  signal  and  the  voice  of  Stubble- 
field's  son.     The  voice  was  quite  as  clear 

and  distinct  as  it  was  500  vards  from  the 

I.' 

transmitting  station.  The  rods  were 
moved  here  and  there,  but  always  the  mes- 
sage came." 

Nathan  Stubblefield  comes  from  a  fam- 
ily distinguished  in  his  locality.  His  father 
was  a  lawyer,  much  respected  in  that  part 
of  Kentucky.  His  brothers  are  merchants 
and  leaders  in  the  community.  Bnt  Xa- 
than  Stubblefield  is  another  typo.  He  cares 
only  for  his  home,  his  family,  and  electric- 
ity. He  educates  his  children  in  person, 
and  after  seeing  that  his  family  is  well  pro- 


vided for,  spends  the  remainder  of  his  sub- 
stance in  electrical  experiments. 

His  son,  Bernard  B.  Stubblefield,  14 
years  of  age,  has  been  for  four  years  his 
father's  sole  assistant.  He  is  a  remarkable 
boy.  His  father  has  been  his  only  educator, 
and  the  lad  is  now  an  expert  electrician  and 
reads  abstruse  works  on  electricitv  and 
technical  electrical  journals  with  the  same 
zest  that  other  bovs  read  stories  of  travel 
and  adventures.  His  father  savs  of  the 
boy  that  he  would  be  able  to  carry  out  and 
finish  this  system  of  wireless  telephony 
should  the  father  die,  so  closely  has  he 
been  allied  with  every  step  in  its  discovery 
and  development. 

**I  have  been  working  for  this,  ten  or 
twelve  years,"  he  said.  ^^Tx)ng  before  I 
heard  of  ^farconi's  efforts,  or  the  efforts  of 
others,  to  solve  the  problem  of  transmission 
of  messages  through  space  without  wires, 
I  began  to  think  alwut  it  and  work  for  it. 
This  solution  is  not  the  result  of  an  in- 
spiration or  the  work  of  a  minute.  It  is 
the  climax  of  the  labor  of  vears.  Of  course 
I  worked  along  the  lines  all  the  others  are 
working.  The  earth,  the  air,  the  water,  all 
the  universe,  as. we  know  it,  is  permeated 
with  the  HMiiarkable  fluid  which  we  call 
electricitv,  the  most  wonderful  of  God's 
gifts  to  the  world,  and  capable  of  the  most 
inestimable  benefits  w^hen  it  is  mastered  by 
man.  For  years  I  have  been  trying  to  make 
the  bare  earth  do  the  work  of  the  wires.  I 
know  now  that  I  have  conquered  it.  The 
electrical  fluid  that  permeates  the  earth  car- 
ries the  human  voice,  transmitted  to  it  by 
any  apparatus,  with  much  more  clarity  and 
lucidity  than  it  does  ov(t  wires.  I  have 
solved  the  problem  of  telephoning  without 
wires  through  the  earth,  as  Signor  INrarconi 
has  of  sending  signals  through  space.    But 
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I  can  also  telephone  without  wires  through 
ipace  as  well  as  through  the  earth,  because 
my  medium  is  everywhere. 

"As  to  the  practicability  of  my  inven- 
tion, all  that  I  claim  for  it  now  is  that  it  is 
capable  of  sending  simultaneous  messages 
from  a  central  distributing  station  over  a 
very  wide  territory.  For  instance,  any  one 
having  a  receiving  instrument,  which  would 
consist  merely  of  a  telephone  receiver  and 
a  few  feet  of  wire,  and  a  signaling  gong, 
could,  upon  being  signaled  by  a  trans- 
mitting station  in  Washington,  or  nearer, 
if  advisable,  be  informed  of  weather  news. 
Eventually  it  will  be  used  for  the  general 
transmission  of  news  of  every  description. 
I  have  as  yet  devised  no  method  whereby 
it  can  be  used  with  privacy.  Wherever 
there  is  a  receiving  station  the  signal  and 
messa^ce  mav  be  heard  siniultaneouslv. 
Eventually  I,  or  some  one,  will  discover  a 
method  of  tuning  the  transmitting  and  re- 
ceiving instruments  so  that  each  will  an- 
swer onlv  to  its  mate. 

*'I  claim  for  my  apparatus  that  it  will 
work  as  well  through  air  and  water  as  it 
does  throuirh  the  earth.  That  it  will  con- 
v(»v  niessai!:es  between  the  land  a:id  sea,  for 
instance,  from  lighthouses  to  ships,  from 
vessels  in  any  part  of  the  ocean  to  vessels 
or  tli(^ir  owners  on  land,  if  each  carry  my 
transmitters  and  receivers;  it  can  be  used 
on  niovinc:  trains  so  that  thev  mav  be 
spoken  l)(»t\veen  stations  and  thus  prevent 
accidents.  There  is  no  conceivable  position 
or  station  in  which  thev  mav  not  be  used. 
Th(^  all-enveloping  electricity,  the  medium 
of  carriage*,  insures  that.  The  curvature 
of  the  earth  means  nothing  to  me — it  will 
not  (l('t(T  messages  sent  by  my  apparatus. 
T  hav(»  shown  what  mv  machine  will  do 
through  the  earth  by  grounding  the  wires. 


I  will  say  that  it  is  not  absolutely 
necessary  to  ground  the  wires.  I  can 
send  messages  with  one  wire  in  the 
ground,  the  other  in  the  air,  or  with  no 
wires  at  all.  In  fact,  my  first  and  crude 
experiments  were  made  without  ground 
wires.  I  have  sent  messages  by  means 
of  a  cumbersome  and  incomplete  machine 
through  a  brick  wall  and  several  other  walls 
of  lath  and  plaster  without  wires  of  any 
description.  The  present  method  of 
.grounding  wires  merely  insures  greater 
power  in  transmission.  Several  years  ago 
I  invented  an  earth  cell  which  derived 
enough  electrical  energy  from  the  sur- 
rounding source  to  run  a  small  motor  con- 
tinuously for  two  months  and  six  days 
without  being  touched.  There  was  enough 
energy  in  the  motor  to  run  a  clock  and 
other  small  pieces  of  machinery  or  ring  a 
large  gong.  This  earth  cell  can  be  greatly 
magnified.  Its  discovery  was  the  begin- 
ning of  my  experiments  with  wireless  tele- 
phony. The  earth  cell  was  merely  buried 
in  the  ground  and  connected  by  wires  with 
the  motor.  The  earth's  electrical  currents 
supplied  it  with  power.  The  expense  of 
my  wireless  telephony  apparatus  will  not 
be  great — not  greater  than  that  used  for 
ordinary  telephoning,  minus  the  present 
enormous  cost  of  wiring." 

In  May  Mr.  Stubblefield  went  to  Wash- 
ington and  conducted  a  public  test  in  the 
presence  of  a  number  of  scientists  and  capi- 
talists from  Xew  York  and  Chicago,  These 
tests  were  made  on  board  a  steamer  on  the 
Potomac  River  and  on  land  nearby.  Dur- 
ing the  land  tests,  complete  sentences,  fig- 
ures and  music  were  heard  at  a  distance  of 
several  hundred  yards,  and  conversation 
was  as  distinct  as  by  the  ordinary  wire 
telephone.     Persons    each    carrying  a  re- 
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eeiver  and  transmitter  with  two  steel  rods, 
walkiiig  about  ut  some  distiincc  from  tlio 
stationary  station,  were  enabled  to  in- 
stantly open  coniimuiieatioii  by  tlirusting 
the  rods  into  the  ground  at  aiiy  point.  An 
even  more  remarkable  teat  resulted  in  the 
maintenance  of  coni- 
munication  between 
a  station  on  the  shont 
and  a  steamer  an- 
chored several  hnn- 
drcd  feet  from  the 
shore.  Comniuiiica- 
tion  between  the 
steamer  and  the  shore 
was  opened  by  drop- 
ping the  wires  from 
the  apparatus  o  n 
board  the  vessel  into 
water  at  the  stern  of 
the  boat. 

An  interesting  ar- 
ticle by  Professor  A. 
Frederick  Collins, Ihn 
well-kno^vu  electrit-ai 
scientist  in  the  '"  I-^lec- 
trical  World  and  En- 
gineer," relates  hiii  ob- 
servation of  the  dem- 
onstrations of  win- 
less  telephony  niid 
gives  his  opinion  as 
to  the  practical  vnlue 
of  the  invention.  J  Ic 
sajs  in  part: 

"There  are  many 
instances  where  an  onlinii 
cannot  be  employed.  A:! 
tion  let  me  cite  a  few  ea^es :  Two 
families  lived  only  l,.".0(l  fcrt  aiunt.  and 
where  teleplmnrn  enstinir  *?-■"'  p"''  P""" 
would    have    answered    the   pnriHjse,    but 


owing  to  a  railroad  operating  the  adjoining 
pro£)erties,  pL-niiissiiin  could  not  be  ob- 
tiiined  to  stretch  the  wires;  as  an  experi- 
ment the  wireless  Ii'lephoue  was  tried,  and 
with  success.  Another  case  was  iu  tlie 
Thousand  Islands,  where  a  cable  was  laid 


NATHAN  STUIUILEFIELP  A 


telephone 
I      illnstrii- 


frotn  an  ishnid  tn  ili<-  niiiiii  land,  ut  it  niMt 
i.f  *-_'.(m(l;  li.Te.  ai:ain.  ii  wiri'liss  t.-!.'phi.ne 
i-imld  hiivc  !^vrvi-<\  \hv  puriiosf  at.  a  cist  not 
■.■x.vedinj-  .^liiili.  A  liiini  .-u-e  is  in  N'ar- 
!k-|1l,  wheiv  th..  iHii-Miiirh  ..tiiriuU  will  not 
jicrmit  the  IJell  Tileidione  ennipaiiy  to  eri-ct 
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poles.  Two  physicians  have  had  telephones 
in  their  residences  for  nearly  a  year,  hop- 
ing that  the  Bell  people  would  effect  con- 
nection with  their  lines,  one-fourth  and  one- 
half  mile  away.  The  contention  was  a  mat- 
ter of  one  narrow  street.  This  distance 
could  have  been  easily  bridged  by  means  of 
a  wireless  telephone;  in  fact,  communica- 
tion was  established  between  one  of  the 
residences  and  the  writer's  laboratory, 
where  three  streets  intersected  the  line  of 
wave  propagation,  but  as  it  took  place  un- 
der the  surface  of  the  earth,  no  one  objected 
to  it.  But  the  most  useful  sphere  of  the 
wireless  telephone,  and  the  one  which  the 
writer  has  ever  advocated,  is  its  application 
to  vessels  in  harbors.  The  wireless  tele- 
phone is  a  first-hand  instrument;  it  is  sim- 
ple, reliable,  and  it  may  be  applied  to  any 
vessel  at  a  comparatively  small  cost. 

^'Tlie  synchronization  of  w^ireless  tele- 
phony is  one  of  the  knotty  problems.  It  is 
this  question  that  staggers  the  most  san- 
guine ;  but  if  one  had  asked  Professor  Bell, 
in  1876,  how  any  two  of  40,000  subscribers 
might  be  put  into  instant  communication 
one  with  the  other,  he,  doubtless,  would 
have  found  it  difficult  to  even  picture  in 
his  mind's  eve  the  modern  central  station 
switchboard.  It  must  be  remembered  that 
the  wire  telephone  has  had  engaged  in  its 
iiii])rovement  the  brightest  scientists,  the 
most  original  investigators  of  the  world  for 
a  period  of  over  a  quarter  of  a  century,  and 
this  experience  and  application  has  brought 
the  'toy'  to  be  one  of  the  most  potent  factors 
of  the  commercial  world.  Would  that  a 
little  of  such  applied  energy  could  be  put 
on  the  wireless  telephone." 

As  an  evidence  that  the  practical  value 
of  the  wireless  telephone  is  recognized,  the 
Gordon  Telephone  Company  of  Charleston, 


South  Carolina,  promptly  ordered  a  com- 
plete equipment  to  connect  that  city  with 
the  sea  islands  along  the  coast.  Only  a 
year  before,  that  company  spent  $25,000 
in  one  winter  to  install  and  maintain  its 
marine  cables,  and  the  president  of  the 
company  estimated  that  an  equally  satis- 
factory service  by  wireless  telephone  would 
have  cost  but  $2,500  to  install. 

Wireless  telephony  stands  in  practically 
the  same  position  that  wireless  telegraphy 
did  prior  to  1897,  for  the  reason  that  its 
great  value  is  not  realized,  since  it  has  not 
been  tried  by  the  crucial  test  of  commercial 
usage.  As  a  consequence  there  are  very 
few  persons  engaged  in  solving  the  riddle 
of  making  it  an  instrument  of  wide  range 
and  indispensable  utility.  Nevertheless,  in 
England  and  France  various  inventors  are 
now  making  ex|>erimental  tests  looking  for 
the  same  results. 

At  the  end  of  July,  1902,  an  English 
company  announced  its  incorporation  and 
immediate  readiness  to  supply  wireless 
telegraph  equipment  of  the  Armstrong- 
Orling  system,  claimed  to  be  much  simpler, 
cheaper  and  more  perfect  than  that  of  Mar- 
coni. AVireless  telephone  apparatus  also 
was  offered  by  the  same  company,  the  com- 
plete outfit  for  short  distances  to  cost  but 
$20,  with  a  yearly  royalty  of  $5.  Thus  it 
is  that  the  advance  of  science  and  inven- 
tion fully  keeps  up  with  the  most  rapid 
material  progress  of  the  world. 

«J*     «3*     «3* 

FEBPETUAL  MOTION  HACHIXES 

Perpetual  motion  was  a  will-o'-the-wisp 
that  led  philosophers,  scientists  and  me- 
chanics a  merry  dance  for  many  years. 
Men  of  wide  thought  and  deep  learning 
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spent  the  best  years  of  tlieir  lives  trying 
to  find  the  missing  link  whieli  might  give 
them  a  self-acting  machine,  that  would 
produce  power  out  of  itself  and  by  itself 
and  yet  never  run  down.  The  present  gen- 
eration of  mechanics,  however,  have  had 
little  to  do  w'ith  perpetual  motion.  They 
have  laid  it  on  the  shelf  along  with  other 
demonstrated  impossibilities  and  chimeras. 

Occasionally  some  one  will  bring  for- 
ward a  combination  of  wheels,  gears,  levers 
and  cams  which  he  declares  is  a  perpetual 
motion  machine,  but  he  receives  nothing 
but  jeers  for  a  reward.  In  the  earlier  part 
of  the  nineteenth  century,  however,  men  be- 
lieved that  a  self-acting  perpetual  motion 
machine  was  a  possibility,  and  a  century 
earlier  many  patrons  of  the  arts  proved 
easy  victims  of  frauds  and  charlatans,  who 
concealed  spiral  springs  and  clock  work  in 
the  cases  of  their  machines,  and  thus  proved 
that  they  had  discovered  how  to  make  an 
impossibility  possible. 

A  favorite  idea  which  the  old-time  per- 
petual motion  enthusiasts  thought  to  make 
practical  was  the  overbalanced  wheel,  in 
which  weights  rolling  down  toward  the  rim 
on  one  side  increased  the  leverage  on  that 
side,  because  the  rolling  weights  mov^ed  to- 
ward the  center  on  the  ascending  side.  A 
simple  test  showed  that  the  weights  would 
not  roll  of  their  own  accord,  and  the  in- 
ventor bent  his  energies  toward  the  con- 
struction of  mechanism  which  would  make 
the  weights  obedient. 

Hydraulic  power  was  the  fundamental 
principle  on  which  numerous  perpetual  mo- 
tion machines  were  based,  and  pumps  were 
connected  with  water-wheels  in  order  that 
the  water,  having  done  its  work  on  the 
wheely  would  be  pumped  to  a  height  to  work 
over  again.  Capillary  attraction  was  seized 


upon  by  several  perpetual  motion  mechan- 
ics as  a  source  of  energy,  and  levers, 
springs,  screws,  cams,  eccentrics,  weights, 
air,  quicksilver,  gas,  the  wind,  heat,  steam 
and  magnetism  were  used  for  the  purpose 
of  bringing  perpetual  motion  into  the  field 
of  applied  mechanics. 

Some  of  the  attempts  made  to  secure  the 
desired  results  produced  machines  curious 
and  interesting.  One  of  them  used  bellows 
which  blew  up  bladders  attached  to  the 
arms  of  a  wheel  in  a  tank  of  water.  This 
was  brought  out  in  England  in  1823,  but 
as  usual  there  was  a  missing  link.  Soon 
after  this  machine  was  giv^en  to  the  world 
another  genius  produced  a  combination 
water-Avheel  and  a  rotary  pump  affair, 
Avhich  he  declared  would  certainlv  run  it- 
self,  through  all  time.  The  Archimedes 
screw  was  utilized  by  another  pursuer  of 
perpetual  motion.  All  of  these  devices 
were-  brought  out  during  a  widespread  dis- 
cussion in  England  of  the  mechanical  pos- 
sibilities of  perpetual  motion.  The  agita- 
tion was  contemporaneous  with  the  inven- 
tion of  the  steam  locomotive,  and  all  Eng- 
land was  excited  over  the  possibility  of 
power  producers.  Engineers,  mechanics, 
scientists  and  chemists  took  up  the  fad/  and 
perpetual  motion  was  a  living  issue.  Final- 
Iv  level-headed  men  combined  to  fii'ht  the 
crazy  notion,  and  their  exposures  of  the 
many  frauds  which  we're  foisted  on  the 
people  killed  the  chimera  and  it  was  placed 
in  the  grave  wuth  other  picturesque  hoaxes. 

«<9*      ^*      »i9* 

CLOCKS  WHICH  FTJRXISH  LIGHT 

If  a  recent  invention  in  the  wav  of  time- 
pieces  comes  into  general  use,  we  will  no 
longer  need  to  be  troubled  bv  groping  in 
the  dark  for  matches,  when  we  wake  up  in 
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the  night  and  want  to  know  what  time  it  is. 
One  of  the  big  clock  manufactories  of  the 
United  States  baa  begun  to  make  and 
sell  an  ingenious  time-piece  called  the  Alad- 
din clock.  The  dial  or  face  of  the  clock 
upon  which  the  figures  are  painted  to  in- 
dicate the  hours,  and  over  which  the  hands 
pass  as  they  turn,  is  made  of  translucent 
glass,  a  quality  which  does  not  make  itself 


tiona.  This  push  button  is  supposed  to  be 
safely  stowed  away  under  the  sleeper's  pil- 
low when  he  retires,  or  else  hung  from  the 
ceiling  above  his  head  or  over  the  bedpost, 
as  may  be  most  convenient  for  him.  Now 
let  the  darkness  come  when  it  will.  If  he 
wakes  in  the  night  to  find  an  intruder  in  the 
room,  or  as  a  result  of  sleeplessness,  a  slight 
pressure  on  the  button  will  flood  the  room 
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■■ALADDIN    CLOCK,"     EQUIPPED    WITH    ELECTRIC    CONNBCTION    FOR    NIQHT   USE. 


apparent  under  ordinary  circumstances,  be- 
cause, there  is  no  light  behind  it,  and  conse- 
(jucntly  it  appears  like  any  other  enameled 
clock  dial.  As  a  matter  of  fact,  however,  it 
is  not  so  simple. 

Behind  the  glass  is  an  electric  light,  In- 
side the  clock,  which  is  connected  with  a 
push  button  on  the  end  of  a  long,  flexible 
cord  in  the  interior  of  which  wires  are  car- 
ried after  the  fashion  of  electrical  connec- 


with  light  in  a  most  mysterious  fashion 
from  this  ingenious  clock  face,  without  any 
noise  or  without  any  stirring  from  his  posi 
tion. 

It  is  quite  evident  that  such  a  time-piece 
has  several  distinct  advantages  which  aro 
hound  to  make  it  popular  for  many  uses.  It 
is  this  sort  of  thing  that  may  be  termed  a 
genuine  "Yankee  notion,"  and  gains  for  the 
United  States  the  distinction  of  being  a 
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nation  of  ingenious  and  deft  contrivers,  who 
can  improve  anything  if  they  will  only  give 
their  attention  to  it 

ji   ji   ji 

ACETYLENE  GAS 

Within  comparatively  recent  times  a  re- 
markably successful  illuminant  has  been 
introduced  under  the  name  of  acetylene 
gas.  It  has  become  familiar  rapidly  as  a 
satisfactory  light  for  buildings,  both  pub- 
lic and  private,  and  has  gained  great  popu- 
larity for  carriage  and  bicycle  lamps.  Its 
brightness  shows  far  through  the  night,  and 
a  bicycle  lamp  equipped  with  the  acetylene 
light  is  readily  distinguishable  from  its 
less  brilliant  rivals  on  the  road. 

Acetylene  is  generated  when  calcium  car- 
bide is  put  into  water.  Calcium  carbide  is 
a  hard,  porous,  grayish  material,  produced 
by  fusing  pulverized  coke  and  air-slaked 
lime  in  an  electric  furnace.  One  ton  of 
this  carbide  makes  11,000  cubic  feet  of 
acetylene  gas,  which,  it  is  said,  is  equiv- 
alent in  illuminating  power  to  264,000 
cubic  feet  of  ordinary  coal  gas. 

The  processes  of  the  manufacture  of 
carbide  are  as  follows:  Two  thousand 
pounds  of  lime  and  1,500  pounds  of  coke 
are  placed  in  an  electric  furnace,  and  the 
product  is  a  ton  of  calcic  carbide.  The 
coke  is  crushed  and  pulverized  by  suitable 
machinery,  and  the  lime  is  slowly  air- 
slaked  and  then  is  thoroughly  mixed  with 
the  coke.  The  electrical  furnace  is  built 
of  firebrick,  and  in  it  is  a  cast-iron  crucible 
about  two  bv  three  feet  in  size. 

The  cast-iron  plate  in  the  bottom  is  pro- 
tected from  the  intense  heat  of  the  electric 
arc  by  a  thick  layer  of  powdered  carbon, 
which  is  a  good  conductor  of  electricity  but 
a  poor  conductor  of  heat.    This  plate  forms 


one  of  the  "electrodes"  or  poles  of  the  elec- 
tric cable,  which  conveys  the  current  to  the 
furnace.  The  other  electrode  is  a  large 
pencil  of  carbon,  which  hangs  vertically 
over  the  plate.  It  is  so  arranged  that  it 
can  be  lowered  until  the  carbon  touches  the 
plate,  or  drawn  up  and  out  of  the  furnace 
altogether.  It  is  connected  with  the  other 
electric  cable,  both  running  from  an  alter- 
nating generator. 

The  carbon  pencil  is  an  important  part 
of  the  outfit.  It  is  made  of  six  carbon 
slabs,  each  three  feet  long  and  four  inches 
square,  clamped  together  so  as  to  form  a 
composite  pencil  having  a  cross  section  of 
ninety-six  square  inches.  The  spaces  be- 
tween the  carbon  slabs  are  filled  with  pow- 
dered coke  and  coal  tar,  rammed  down  hard 
and  afterward  baked,  so  that  the  pencil  is 
practically  one  piece  of  carbon  and  is  used 
^as  such. 

When  the  current  is  on,  an  electric  arc, 
similar  to  that  formed  in  an  ordinary  arc 
light  but  many  times  more  intense,  hotter 
and  more  brilliant,  is  formed  between  the 
cast-iron  bottom  plate  and  the  great  carbon 
pencil.  The  heat  from  this  arc  is  so  in- 
tense that  it  fuses  the  coke  and  lime  into  a 
solid  mass. 

When  the  furnace  is  ready  to  be  charged 
the  carbon  pencil  is  lowered  until  it  touches 
the  bottom  electrode,  and  the  mass  of  com- 
bined coke  and  lime  is  shoveled  in  around 
it.  Then  the  doors  are  tightly  closed  and 
the  current  switched  on.  So  long  as  the 
pencil  touches  the  bottom  electrode  nothing 
happens  except  that  the  current  flows 
through  the  pencil  and  bottom  plate  with- 
out raising  a  disturbance.  But  a  great 
change  takes  place  when  the  attendant,  by 
turning  a  hand-wheel,  lifts  the  pencil  a 
short  distance  from  the  bottom  plate.    The 
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current  then  leaps  across  the  space  and  the 
electric  arc  bursts  out,  fusing  the  lime  and 
coke  around  it,  thus  making  calcic  carbide. 

As  the  fusing  continues  the  pencil  grad- 
ually is  lifted  higher  and  higher,  for  the 
calcium  carbide  is  an  excellent  conductor, 
and  the  electric  arc  is  maintained  in  all  of 
its  intensity.  When  the  pencil  has  reached 
its  highest  point  the  current  is  turned  off, 
and  the  contents  of  the  furnace  are  allowed 
to  cool.  The  product  is  in  the  form  of  a 
cone  of  calcic  carbide,  surrounded  by  the 
lime  and  coke  which  was  outside  of  the  in- 
fluence of  the  arc.  Although  the  heat  of 
the  furnace  is  intense,  the  coke  and  lime 
will  not  fuse  unless  it  is  in  the  fusing  zone 
of  the  arc.  The  carbide  remains  un- 
changed in  dry  air,  but  if  it  is  moistened 
it  gives  out  a  thick,  heavy  gas,  which  has  a 
slight  smell  of  garlic  in  it,  and  this  is  the 
acetylene  gas. 

The  calcium  carbide,  when  placed  in 
water,  forms  a  carbon  vapor  by  the  chemi- 
cal combination  of  two  parts  of  carbon  with 
two  parts  of  hydrogen.  The  oxygen  com- 
bines with  the  calcium.  The  gas  can  be 
used  in  many  ways.  It  can  be  distributed 
through  street  mains,  as  ordinary  gas  is 
distributed,  but  this  plan  is  not  regarded 
as  the  best,  because  of  the  great  cost  of  in- 
stallation and  the  leakage.  The  carbide 
cones  themselves  can  be  delivered  to  resi- 
dences, and  a  small  automatic  generator 
connected  with  the  gas  piping  of  the  house 
will  take  the  place  of  the  gas  meter.  It  is 
easy  to  liquify  this  gas,  and  the  liquid  gas 
can  be  stored  in  small  tanks,  delivered  to 
houses  and  tapped  from  reservoirs  fitted 
with  proper  expansion  valves.  Plants  for 
the  manufacture  of  this  gas  for  use  on 
farms  and  country  estates  can  be  built  at 
small  cost,  with  the  result  that  superior  il- 


luminating gas  may  be  used  far  from  the 
city. 

The  lamps  for  bicycle  use  have  small 
compartments  in  which  the  carbide  and 
water  are  kept  separate,  the  water  being  al- 
lowed to  drip  through  a  very  small  hole, 
one  drop  at  a  time,  and  as  the  gas  is  gen- 
erated it  flows  out  through  a  jet  where  it 
is  lighted.  This  gas  gives  out  no  odor  or 
smoke  when  burning,  but  has  a  decidedly 
disagreeable  smell  if  it  escapes  without 
being  burned,  and  this  odor  will  betray  a 
leak  instantly.  The  appliances  for  using  it 
are  being  improved  constantly  to  make  it 
safe  in  handling,  and  there  is  no  doubt  that 
it  is  an  important  addition  to  the  list  of  il- 
luminants  in  general  use. 

^   ^   ji 

FDTDING  VALUE  IN  CORN 

STALES 

It  has  long  been  realized  that  a  valua- 
ble product  of  the  farm  was  going  to  waste 
because  of  the  failure  to  utilize  corn  stalks 
to  good  advantage.  Little  use  has  been 
made  of  them  except  as  fodder  and  fuel, 
although  it  has  been  understood  that  they 
contain  many  elements  of  commercial 
value,  if  some  method  of  making  them 
available  could  be  discovered.  Many  scien- 
tists have  turned  their  attention  to  this 
matter,  with  varying  success,  until  finally  a 
process  and  a  machine  have  been  invented 
which  seem  to  promise  an  important  devel- 
opment in  this  direction. 

The  farmers  of  the  United  States  of 
America  cultivate  more  than  80,000,000 
acres  of  com  each  year  and  this  enormous 
crop,  under  present  methods,  has  been 
raised  almost  entirely  for  the  kernels.  A 
few  husks  have  been  saved  for  mattresses, 
and  a  slight  per  cent  of  the  fodder  has  been 
fed  to  stock,  but  it  may  be  stated  roughly 
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that  of  this  great  crop  hardly  more  than 
one-ball  is  saved  and  utilized.  It  is  de- 
clared that  by  processes  now  developed  the 
part  which  has  been  wasted  can  be  turned 
into  meat,  paper,  and  other  products  of 
high  value.  The  procesaea  contemplate  uti- 
lizing every  bit  of  the  waste  portions  of  the 
product. 

Each  ear  of  the  com  is  covered  with  sev- 
eral layers  of  husks. 
Those  next  to  the  ear 
are  fine  and  delicate ; 
those  on  the  outside 
are  coarser.  The  finer 
husks  have  a  commer- 
cial value  outside  of 
their  use  for  feed,  be- 
ing worth  several  <lol- 
lars  a  ton  for  mat- 
tresses and  uphol- 
stery material.  The 
leaves  of  the  cornstalk 
are-long  and  tender, 
and  cure  naturally  in 
the  field.  They  are 
of  a  high  feed  value, 
almost  wholly  digesti- 
ble, as  the  per  cent  of 
fiber  in  them  is  small. 
The  leaves,  together 
with  the  coarser  husks 
from  the  ear,  are  to 
be  preserved  in  this 
process  as  valuable  winter  feed  for  stock. 

The  shell  and  pith  of  the  stalk  are  direct 
oppositea  to  the  leaves  in  composition. 
When  matured  the  shell  becomes  hard, 
dense  and  woody,  and  after  being  treated 
in  a  strong  solution  of  lime  will  produce 
over  sixty  per  cent  of  fiber  from  100 
pounds  of  stock.  In  fact  there  is  almost  no 
digestible  matter  in  the  shell  after  it  be- 


comes dried.  Within  the  shell  is  the  pith, 
which  amounts  to  23  per  cent  of  the  clean 
stalk.  This  pith  has  the  power  of  absorb- 
ing liquid  faster  and  in  larger  quantities 
than  any  other  known  substance.  A  pound 
of  dried  pith  will  absorb  twenty-five  times 
its  weight  of  moisture.  The  stalk,  shell  and 
pith  of  the  com  stalk  are  recognized  as  hav- 
ing virtually  no  food  value,  for  an  animal 


HILL  BQUIPPEO    FOR   TRBATINQ   CORNSTALKS. 


fattens  on  what  It  digests,  not  what  it  eats. 
The  ingenious  machine  which  has  been 
invented  to  utilize  tlie  waste  products  of 
the  corn  plant,  separates  all  of  these  dif- 
ferent elements  with  the  utmost  ease,  so 
that  each  one  of  the  by-products  can  be 
treated  on  its  merits.  The  de-pithing  ma- 
chine, when  stalks  are  fed  to  it  as  they  are 
cut  and  brought  from  the  field,  snaps  off 
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the  ears  and  drops  them  on  the  husking- 
rolls,  while  the  stalks  themselves  pass  into 
another  portion  of  the  apparatus.  The 
husking-roUs  husk  the  ears,  delivering 
them  to  a  conveyer,  and  the  husked  ears 
pass  into  a  corncrib.  The  husks  them- 
selves pass  into  the  bin.  The  leaves  are 
next  stripped  off  the  stalk  and  are  then 
drawn  from  the  machine  to  another  bin. 
The  dirt,  too,  has  been  cleaned  away  in  the 
process.  The  clean  stalk  next  passes  into 
the  de-pithing  section  of  the  machine, 
where  the  shell  and  the  pith  are  separated 
and  deposited  on  separate  conveyers.  Thus 
the  component  parts  of  the  corn  plant  are 
separated,  so  that  all  can  be  used  for  what- 
ever purpose  they  are  adaptable. 

It  is  believed  that  as  these  machines  mul- 
tiply there  will  be  some  remarkable  devel- 
opments in  the  manufacture  of  paper.  To- 
day the  forests  of  our  country  furnish  most 
of  the  fiber  out  of  which  the  ordinary 
grades  of  paper  are  made.  These  forests 
do  not  renew  themselves,  so  that  the  sup- 
ply of  paper  stock  is  rapidly  being  reduced. 
Successive  corn  crops,  however,  are  raised 
every  year  ou  the  s^rae  field,  and  with  the 
shell  and  the  pith  of  the  com  stalk  used  in 
the  manufacture  of  paper  stock,  there  will 
be  a  noteworthy  change  in  the  paper  trade. 
Not  only  paper,  but  a  multitude  of  other 
articles  made  out  of  wood  pulp  can  be 
made  out  of  these  hitherto  waste  products 
of  the  corn  stalk.  With  these  machines  put 
into  practical  operation  throughout  the 
states  of  the  immense  com  belt,  the  farmer 
should  find  a  great  increase  in  his  income 
from  the  com  fields.  Hitherto  the  farmer 
has  received  his  profit  only  on  the  ears  of 
corn.  If  to  this  we  may  add  several  dollars 
an  acre  for  what  has  been  considered  a 
waste  product,  it  will  go  far  to  increase  the 


profits  of  farming  in  the  Mississippi  val- 
ley. It  is  estimated  that  the  annual  waste 
of  corn  stalks  in  the  seven  leading  corn- 
producing  states  is  nearly  60,000,000  tons, 
valued,  if  utilized  in  this  manner,  at  three 
dollars  per  ton.  An  increase  of  $180,000,- 
000  in  the  farmers'  income  in  these  seven 
states  annually  would  be  an  item  of  strik- 
ing importance. 

The  tendency  of  great  conmiercial  un- 
dertakings in  this  age  is  to  eliminate  waste. 
The  Chicago  packing  houses  are  famous 
largely  because  there  is  no  waste  permitted, 
but  some  use  is  made  of  every  ounce  of  tne 
animals  slaughtered  there.  The  utilization 
of  what  were  formerly  considered  waste 
portions  has  made  the  great  profit  of  those 
concerns.  The  utilization  of  the  cotton- 
seed for  oil  and  cattle  feed  saves  to  the  cot- 
ton growing  states  about  $60,000,000  a 
year,  a  sum  contributed  by  what  was  but  a 
few  years  ago  an  absolutely  waste  product, 
a  nuisance  to  the  planter,  who  was  seeking 
some  cheap  way  to  get  rid  of  it.  Most 
careful  attention  should  be  paid  to  the  de- 
velopment of  this  new  process  for  utilizing 
com  stalks,  in  the  hope  that  a  similar  sav- 
ing will  be  made  for  the  farmer  of  the 
north. 

,?*      v^      %d* 

SAVING  GOLD  FROM  SOOT 

In  1900,  while  workmen  were  making 
repairs  to  the  roof  of  a  building  in  the 
Omaha  plant  of  the  American  Smelter  and 
Refining  Company,  they  were  amazed  to 
find  the  shingles  and  boards  covered  with 
atoms  of  metal.  One  of  the  boards  was 
taken  to  the  assayer,  who  burned  it,  re- 
torted the  ashes  and  imparted  the  startling 
information  that  the  metal  was  composed 
of  gold,  silver,  lead  and  copper. 
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Other  boards  were  burned  with  like  re- 
sults, and  the  mystery  grew  more  perplex- 
ing. Finally  some  one  standing  on  the 
roof  of  the  building  had  occasion  to  brush 
from  his  coat  sleeves  flakes  of  soot  which 
were  dropping  from  the  great,  rolling 
clouds  of  smoke  and  gas  emerging  from  the 
giant  stacks  near  by,  and  found  bits  of 
toetal,  which  gave  an  idea  to  those  who 
were  investigating  the  puzzle. 

Sheets  of  common  cheese  cloth,  cut  to 
fit  the  interior  of  the  stacks,  were  pre- 
pared. Through  the  center  of  the  sheets 
were  cut  holes  large  enough  to  allow  the 
necessary  free  draught.  The  sheets  were 
fastened  at  various  heights  in  the  stacks 
and  allowed  to  remain  in  position  for  sev- 
eral weeks.  When  removed  and  subjected 
to  treatment  the  chemist  produced  gold,  sil- 
ver, copper  and  lead  worth  hundreds  of  dol- 
lars. 

More  cheese  cloth  catchers  were  inserted 
in  the  smokestacks,  a  few  feet  apart,  one 
above  the  other,  from  the  base  to  the  crown. 
A  semi-circular  steel  house  was  built,  ex- 
tending from  the  furnaces  to  the  base  of 
the  stacks ;  a  blower  was  placed  in  position 
to  cool  and  force  the  smoke  and  gas  through 
the  steel  house  and  up  the  flues.  In  its  pas- 
sage the  smoke  deposited  in  the  steel  house 
hundreds  of  pounds  of  grime,  which  was  al- 
lowed to  gather  and  pack  for  six  months. 
That  of  the  grime  which  managed  to  travel 
through  the  circular  house  and  reach  the 
flues  was  caught  by  the  cheese  cloth,  a  very 
small  portion,  practically,  escaping  to  the 
outside. 

When  the  steel  house  became  filled  with 
packed  soot — ^highly  infiammable — the 
mass  was  touched  off  with  a  common  match 
and  allowed  to  burn  for  several  days,  after 
which  it  was  found  that  there  still  remained 


in  the  inclosure  many  tons  of  a  peculiar, 
dead-looking  cinder,  hard  and  worthless  in 
appearance.  This  cinder  was  run  through 
the  furnaces,  receiving  treatment  in  the 
same  manner  as  the  original  ores,  and  read- 
ily yielding  its  precious  wealth. 

Twice  a  year  the  Omaha  plant  gathers 
a  six  months  "smokehouse  and  cheesecloth 
harvest,"  receiving  500  tons  of  cinder, 
which  yields  more  than  $25,000.  Fifty 
thousand  dollars  per  year  scattered  over 
Omaha  in  smoke!  That's  what  it  has 
amounted  to  for  twenty  years. 

Jt    jt    jt 

THE  MARINER'S  COMPASS 

The  mariner's  compass  frequently  is  re- 
ferred to  as  an  example  of  constancy  and 
fidelity,  and  as  an  unerring  guide  whose 
"needle  ever  points  to  the  north."  The 
"needle  which  guides  the  travelers  of  un- 
known wastes"  has  been  endowed  by  writers 
and  poets  with  all  of  the  virtues  commonly 
supposed  to  reside  in  gravity,  the  earth's 
orbit,  the  sun,  and  other  things  unchange- 
able. As  a  matter  of  fact,  however,  the 
magnetic  needle  in  a  ship's  compass  does 
not  always  point  to  the  real  north;  it  is 
not  "ever  constant;"  it  is  as  susceptible  to 
errors  as  other  products  of  man's  hands, 
and  no  navigator  who  knows  his  business 
will  take  his  oath  that  his  compass  is  ab- 
solutely correct  at  all  times. 

If  the  little  bar  magnet  which  swings  in 
a  compass  were  left  undisturbed  by  outside 
influences ;  if  it  were  delicately  poised  and 
nicely  adjusted ;  if  there  were  no  iron,  steel 
or  other  metals  susceptible  to  magnetism  in 
the  vessel,  and  if  the  magnetic  pole  and  the 
geographical  pole  were  one  and  the  same, 
the  needle,  probably,  would  ever  and  always 
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point  to  the  north.     But  the  magnetic  pole 

is  not  the  geographical  pole. 

The  earth,  itself  a  great  magnet,  has  ita 
negative  and  positive  poles,  just  aa  the 
smallest  horseshoe  magnet,  or  the  tiniest 
bar  magnet  has,  but  the  earth's  magnetic 
poles  are  always  moving,  and  this  move- 
ment, constant  though  alow,  catises  that 
"variation"  which  keeps  navigators  and 
scientists  on  guard,  making  observations, 
drawing  magnetic  charts,  and  searching  for 
the  cause  of  this  pole  traveling. 

A  bar  magnet  is  a  straight  bar  of  steel 
which  lias  been  permanently  magnetized. 
If  a  horst'slioe   magnet  were  straightened 


TliE  MARINER'S  COHPABS. 

out,  it,  too,  would  be  a  bar  magnet,  with 
its  positive  and  negative  poles  at  opposite 
ends,  Jlidway  between  the  poles  in  a  bar 
magnet  is  a  point  where  the  magnetism  is 
neither  positive  nor  negative.  This  is  the 
neutral  ground. 

If  IV  slender  piece  of  wire,  or  a  steel 
needle,  is  suspended  in  its  center  by  a 
thread  over  a  bar  magnet,  the  negative  end 
of  that  needle  will  point  toward  the  posi- 
tive end  of  the  magnet,  or  the  positive  end 
will  point,  to  the  negative  pole.  If  the 
needle  is  held  directly  over  the  neutral  part 
of  (lie  magnet  it  will  hang  horizontally — 
parallel  with  the  magnet.     If  it  la  moved 


toward  one  of  the  ends  of  the  bar  magnet 
one  end  of  the  needle  will  dip  toward  it, 
and  the  nearer  it  is  moved  to  the  end  of 
the  pole  the  more  the  needle  will  dip,  and 
when  directly  over  the  pole  it  will  dip  as 
nearly  straight  downward  as  the  thread  will 
permit. 

If  that  bar  magnet  is  placed  in  a  bucket 
of  water  so  that  it  is  just  on  the  surface, 
and  the  needle  is  pivoted  on  a  bit  of  cork 
large  enough  to  make  it  float,  the  positive 
end  of  the  needle  will  point  toward  the 
negative  pole  of  the  magnet,  and  the  nega- 
tive end  toward  the  positive  pole  of  the 
magnet.  If  the  needle  is  floated  opposite 
the  center  of  the  magnet,  it  will  swing 
around  parallel  to  it ;  as  it  is  moved  toward 
the  pole  one  end  will  swing  more  and  more, 
until  tlie  needle  stands  at  right  angles  to 
the  end  of  the  bar. 

If  the  magnet  is  placed  under  the  surface 
of  the  water  an  inch  or  so,  the  needle  not 
only  will  point  toward  tlie  pole  wliieh  at- 
tracts it,  but  will  dip  toward  it  also,  and 
this  is  just  what  happens  to  the  needle  in 
a  mariner's  compass.  It  not  only  swings 
horizontally,  but  it  dips  downward  also, 
just  as  though  an  immense  bar  magnet 
pierced  the  center  of  the  globe,  with  its 
north  and  south  poles  sticking  out  at  the 
magnetic  poles  of  the  earth. 

To  compensate  for  this  dip,  the  compass 
needles  or  cards  are  provided  witli  sliding 
weights,  or  other  adjustments,  so  that  tliev 
will  be  kept  on  a  horizontal  plane.  From 
the  poles  of  every  magnet  invisible  "lines 
of  force"  shoot  out  and  curve  back  toward 
the  center  of  the  magnet.  The  space  cut  by 
these  lines  of  force  is  called  the  "magnetic 
field,"  and  when  in  this  magnetic  field  a 
freely  poised  needle  will  always  place  it- 
self parallel  to  the  lines  of  force. 
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From  the  magnetic  poles  of  the  earthy 
lines  of  magnetic  force  curve  and  twist  out 
so  that  the  whole  globe  is  covered  with 
them.  Midway  between  the  poles  this  mag- 
netic force  is  weak,  near  the  poles  it  is 
strong,  so  that  the  nearer  a  ship  sails  to  a 
magnetic  pole  the  steadier  the  compass  be- 
comes. 

But  there  are  other  influences  which  af- 
fect the  compass  in  a  ship,  and  the  most 
important  one,  outside  of  the  variations  of 
the  world's  lines  of  force,  is  the  iron  and 
steel  which  go  into  the  making  of  a  ship. 
No  material  has  been  found  which  will 
insulate  the  magnets  in  a  compass,  and  the 
immense  amount  of  metal  in  a  ship  serves 
LQ  a  large  magnet  to  disturb  the  needle  or 
magnetized  steel  wires  in  a  compass.  Many 
methods  have  been  tried  to  correct  the  er- 
rors caused  by  iron  and  steel  in  a  vessel, 
but  the  careful  captain  trusts  to  nothing 
but  eternal  vigilance  and  constant  testing. 

The  little  pooket  compass,  with  its  tremb- 
ling needle  shivering  on  its  pivot,  would 
not  be  able  to  meet  all  of  the  requirements 
for  a  ship's  compass.  In  fact,  the  ordinary 
compass  used  in  the  wheel  house  of  a  ves- 
sel has  no  needle  at  all,  for  the  magnetic 
steel  bars  which  are  used  are  concealed  in 
the  "card"  that  seems  to  swing  from  one 
side  to  the  other  with  every  movement  of 
the  ship. 

As  a  matter  of  fact,  the  card  is  station- 
ary. It  is  the  vessel  which  moves,  and  an 
optical  illusion  gives  motion  to  the  card. 
A  standard  compass,  such  as  is  used  on 
ocean  vessels,  is  a  complicated  piece  of  sen- 
sitive mechanism  compared  to  the  little 
pocket  compass  which  boys  delight  to  carry. 

The  case  which  holds  the  compass  is  the 
binnacle,  and  it  is  fastened  securely  to  the 
deck  of  the  vessel  or  the  floor  of  the  wheel 


house.  It  is  provided  with  a  lamp  which 
is  so  arranged  that  it  throws  its  light  on 
the  card  in  the  compass,  and  nowhere  else. 
The  compass  proper  swings  on  two  rings. 
The  arms  of  the  outside  ring  have  knife 
edges,  which  rest  on  the  binnacle.  On  this 
ring  the  arms  of  the  inside  ring  are  sus- 
pended, so  that  the  compass  is  always  held 
level,  no  matter  how  much  the  vessel  rolls 
and  pitches,  for  the  two  rings  make  a  sort 
of  universal  joint. 

The  inner  ring  holds  the  copper  bowl  in 
which  is  the  card.  The  card  rests  on  a 
brass  spindle  which  supports  it  on  its  up- 
per end.  The  card  consists  of  a  metal  rim, 
somewhat  dished,  on  which  the  points  and 
degrees  are  marked.  Several  brass  tubes, 
four  generally,  extend  across  the  space 
within  the  rim,  and  tliese  tubes  are  exactly 
parallel  with  a  line  drawn  from  the  point 
"N*,"  which  indicates  north,  and  "S," 
which  indicates  south.  Between  the  two 
central  tubes,  and  exactly  in  the  center  of 
the  space,  is  a  brass  bulb  in  the  bottom  of 
which  is  a  hollowed-out  sapphire  or  some 
other  equally  hard  stone,  which  rests  on  the 
point  of  the  brass  spindle.  In  the  brass 
tubes  that  extend  from  one  side  of  the  rim 
to  the  other,  are  little  steel  wires  which  are 
the  bar  magnets,  the  soul  of  the  compass. 
The  copper  bowl  that  contains  the  card, 
spindle  and  steel  magnets,  is  filled  with  a 
liquid  composed  of  distilled  water  and  alco- 
hol, and  the  top  is  covered  with  a  piece  of 
clear  glass,  so  that  the  copper  bulb  is  her- 
metically sealed. 

The  card  thus  not  only  rests  on  the  brass 
spindle,  but  also  partially  floats  on  the 
liquid.  This  reduces  the  weight  on  the 
spindle  to  a  minimum,  holds  the  card 
steady,  and  serves  to  compensate  for  the 
"dip"  when  the  vessel  sails  nearer  the  mag- 
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netic  poles.  The  "lubber's  point"  is  a  mark 
made  in  the  compass,  which  is  in  line  with 
the  keel  of  the  vessel,  and  this  point  indi- 
cates the  direction  which  the  vessel  is  sail- 
ing. The  man  at  the  wheel  is  ordered  to 
keep  the  ship  on  a  certain  course,  say  due 
"north."  With  his  eye  on  the  card,  he 
brings  the  lubber's  point  and  the  point 
^marked  "N"  on  the  card  together,  and 
when,  by  reason  of  the  wind,  wave,  or  tide, 
the  lubber's  point  moves  to  one  side  or  the 
other  of  "X,"  he  gives  the  wheel  a  turn 
or  two  and  brings  the  points  together  again. 

Ji      «^V      «^* 

THE  NAUTICAL  ALMANAC  AND 
ITS  IMPORTANCE 

An  essential  adjunct  to  the  various  in- 
struments used  by  navigators  for  the  safe 
handling  of  ships  at  sea,  is  a  volume  called 
the  Nautical  Almanac  or  the  American 
Astronomical  Ephemeris.  To  a  layman 
this  is  merely  a  dull  and  complicated 
collection  of  mathematical  tables,  but  to 
the  navigator  it  is  a  handbook  of  the  high- 
est value. 

The  business  of  the  Nautical  Almanac 
is  to  predict,  one  or  more  years  in  advance, 
astronomical  phenomena,  the  actual  occur- 
rence of  which  is  recorded  at  the  observa- 
tory, for  the  use  of  seamen  while  on  the 
otherwise  pathless  sea.  The  compass  alone 
is  not  a  sufficient  guide  for  the  navigator. 
It  simply  informs  him  in  an  imperfect  and 
uncertain  manner  of  the  direction  of  the 
cardinal  points,  but  does  not  give  him  the 
slightest  information  respecting  his  actual 
position.  That  can  be  found  out  only  by 
consulting  the  heavenly  bodies,  and  that 
the  observation  may  be  practical,  the  posi- 
tion of  the  heavenly  bodies  at  that  exact 


time  must  be  known  with  a  high  degree  of 
accuracy.  Those  positions  are  given  in  the 
Nautical  Almanac,  which  is  thus  an  abso- 
lute necessity  for  seamen. 

The  determination  of  longitudes  at  sea 
by  the  method  kno^vn  as  the  "lunar  obser- 
vations," the  only  method  employed  in  the 
common  practice  of  navigators  where 
chronometers  are  wanting,  or  are  untrust- 
worthy, or  require  verification,  depends 
essentially  upon  the  accuracy  of  the  moon's 
predicted  place. 

The  superintendent  of  the  Nautical  Al- 
manac is  Professor  Simon  Newcomb,  one 
of  the  most  eminent  scientists  and  astron- 
omers in  the  world.  He  is  assisted  by  va- 
rious other  computers,  mathematicians  and 
astronomers.  Professor  Newcomb  outlined 
the  development  of  the  Nautical  Almanac 
from  the  beginning  of  scientific  navigation 
in  an  interesting  interview. 

"Although  the  theories  of  Ptolemy  were 
founded  on  a  false  system,"  said  Professor 
Newcomb,  "they  sufficed  to  predict  the  posi- 
tion of  the  sun,  moon  and  planets  with 
enough  accuracy  for  the  calculations  of 
astrologers. 

"The  great  Kepler  was  obliged  to  print 
an  astrological  almanac  in  virtue  of  his 
position  as  astronomer  at  the  court  of  the 
king  of  Austria,  but  notwithstanding  the 
popular  belief  that  astronomy  had  its  origin 
in  astrology,  the  writings  of  astronomers 
proper  in  all  ages  show  that  they  never  had 
any  belief  in  astrology.  Kepler  himself 
submitted  to  the  humiliation  of  preparing 
this  almanac  only  through  pressure  of  pov- 
erty. Subsequent  ephemerides,  giving  the 
longitudes  of  the  planets,  the  position  of 
the  sun,  the  time  of  its  rising  and  setting, 
the  eclipses,  etc.,  were  issued  by  Kepler 
and  hif^  successors  from  time  to  time  at 
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insular  intervals.  The  earliest  regular 
ephemerides^  so  far  as  I  am  aware^  was  the 
French  JSTautical  Almanac,  first  issued  in 
1679  by  Picard.  It  has  been  continued 
without  interruption  to  the  present  time. 
The  first  issue  of  the  British  Nautical  Al- 
manac appeared  in  1766,  and  the  United 
States  Government  undertook  the  work  for 
the  benefit  of  our  seamen  in  1849  imder 
the  superintendence  of  the  late  Rear-Ad- 
miral Davis. 

"There  are  signal  advantages  to  be  de- 
rived from  the  Nautical  Almanac  which 
concern  the  navigator,  surveyor,  astrono- 
mer, and  geographer.  One  of  them  relates 
to  the  tides.  The  conduct  of  a  general  sys- 
tem of  tidal  observations,  their  deduction 
and  their  scientific  discussion,  by  which 
are  evolved  the  rules  for  the  prediction  of 
the  tides,  are  all  the  property  of  the  hydro- 
graphical  and  astronomical  departments  of 
the  coast  survey.  But  it  is  the  province 
of  the  Nautical  Almanac  to  present  the 
results  of  these  various  labors  in  a  manner 
suited  to  answer  the  practical  demands  of 
navigation  and  engineering.  We  were  for- 
merly indebted  to  observations  and  deduc- 
tions made  in  France  and  Great  Britain 
for  the  principal  part  of  our  knowledge  of 
these  interesting  and  important  phenomena. 
The  tide  tables  of  the  American  Statistical 
Almanac  and  Repository,  as  well  as  those 
of  the  numerous  other  popular  almanacs 
published  in  this  country,  which  consist 
almost  exclusively  of  the  times  of  high  and 
low  water,  are  derived  directly  from  the 
tide  tables  of  the  British  Almanac,  com- 
puted, of  course,  without  any  reference  to 
our  own  coast  and  its  peculiarities. 

''But  it  will  be  readily  perceived  that  if 
the  results  obtained  by  La  Place  on  the 
east  side  of  the  channel  are  not  applicable 


to  the  British  shores  and  harbors,  still  less 
are  those  derived  from  observations  made 
on  the  east  side  of  the  Atlantic  likely  to 
represent  the  real  phenomena  on  the  Ameri- 
can coasts.  In  order  to  be  able  to  give 
rules  practically  useful  to  the  pilot,  engi- 
neer and  seaman  for  applying  to  the  ordi- 
nary tides  corrections  depending  on  the 
moon's  varying  distance  and  declination, 
it  is  necessary  to  know  to  what  meridian 
passage,  or  southing  of  the  moon,  the  tide 
is  due;  or  what  is  the  distance  from  the 
land  of  the  general  tide-wave  that  causes 
the  local  tide  which  the  observer  is  actually 
registering;  or,  in  short,  what  is  the  age 
of  the  tide  when  it  arrives  at  any  particular 
part  of  our  coast.  That  knowledge  is  the 
result  of  the  careful  study  of  a  large  num- 
ber of  observations  made  at  various  points. 
The  age  of  the  tide  at  London  differs  from 
that  at  Key  West,  and  that  at  Key  West, 
again,  from  that  of  New  York  or  Hampton 
Roads. 

"The  I^autical  Almanac,  published  an- 
nually, each  number  of  which  consists  of 
between  500  and  600  pages,  embraces  all 
the  elements  necessary  for  determining  at 
any  time  the  absolute  and  relative  places 
of  the  sun,  moon  and  seven  principal  plan- 
ets, and  of  many  of  the  largest  and  most 
useful  of  the  fixed  stars,  together  with  sev- 
eral different  series  of  phenomena  for  the 
determination  of  longitudes,  such  as  occul- 
tations  of  fixed  stars  and  planets  by  the 
moon,  the  distances  of  the  moon  from  the 
fixed  stars  and  planets,  the  combined  tran- 
sits of  the  moon  and  certain  fixed  stars, 
eclipses  and  configurations  of  Jupiter^s 
satellites,  etc.  To  these  are  added  the 
places  of  the  minor  planets  and  their  ele- 
ments, with  rules  and  tables  for  practical 
use  in  nautical  astronomy  and  land  observa- 
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tions,  new  rules  and  methods  whenever  in- 
vented, tables  of  tides,  and  a  chapter  ex- 
plaining the  plan  of  work  and  the  mode  of 
applying  its  various  parts  in  practice,  in 
which  is  included  some  elementary  scien- 
tific instruction, 

"These  details  are  the  results  of  numer- 
ous laborious  and  complicated  calculations. 
Strict  and  uniform  accuracy  is  an  indis- 
pensable requisite.  In  the  case  of  the 
mariner,  errors  expose  life  and  property  to 
danger,  and  in  that  of  the  astronomer  on 
the  land  they  cause  a  waste  of  time  and 
labor,  and  not  seldom  the  irretrievable  loss 
of  valuable  opportunities.  N*one  of  the 
precautions,  therefore,  that  experience  has 
pointed  out  for  the  attainment  of  correct- 
ness and  for  security  against  mistake,  is 
neglected. 

"The  Nautical  Almanac  is  stamped  by 
this  circumstance  with  a  peculiar  character. 
Unfailing  precision  and  exactness  are  the 
absolute  conditions  of  its  usefulness.  But 
every  person  of  experience  knows  that 
neither  such  extensive  computations  nor  the 
printing  of  so  many  figures  can  be  con- 
ducted with  entire  freedom  from  error,  and 
to  remedy  this  defect,  inherent  in  such  pro- 
ductions, the  errors  detected  are  printed 
and  the  corrections  applied  in  subsequent 
volumes,  probably  before  the  first  comes 
into  general  use. 

"The  calculations  of  the  Nautical  Al- 
manac in  reference  to  the  sun,  moon,  and 
principal  planets  are,  in  the  case  of  each 
one  of  them,  based  upon  our  own  knowl- 
edge of  their  motions  and  the  laws  by 
which  they  are  controlled,  derived  from  the 
general  theories  of  celestial  mechanics,  and 
from  observations  which,  while  they  test  the 
truth  of  the  general  theory,  lead  to  the  dis- 
covery of  new  facts  and  data,  to  the  de- 


tection of  other  laws,  and  to  the  inference 
>  of  new  generalizations. 

"The  observations  employed  comprise  all 
the  calculations  of  good  authority  which, 
from  age  to  age,  have  accumulated  in  the 
rich  treasury  of  astronomical  science,  end- 
ing with  the  latest  publications  of  existing 
observatories  and  going  back  to  the  begin- 
ning of  authentic  history.  In  order  suit- 
ably to  convey  our  knowledge  of  the  laws 
governing  the  motions  of  the  heavenly 
bodies,  and  regulating  their  more  or  less 
rapid  change  of  place,  and  to  put  this 
knowledge  in  a  form  adapted  to  the  wants 
and  uses  of  the  computer,  numerical  tables 
have  to  be  prepared,  of  the  sun  and  the 
planets  separately,  which  constitute  the 
abbreviated  expressions  of  these  laws. 

"The  numerical  tables  greatly  facilitate 
the  labor  of  computations.  They  are  the 
computer's  tools  of  trade.  To  construct  the 
tables;  to  make,  compile  and  arrange  the 
observations ;  to  discuss  them ;  to  discover 
and  investigate  the  theories  and  laws,  and  to 
invent  that  kind  of  logic,  the  higher  mathe- 
matics, by  which  alone  such  investigations 
can  be  profitably  pursued  and  their  results 
succinctly  defined,  have  been  the  occupa- 
tions in  every  enlightened  age,  of  the  most 
illustrious  genius  and  the  most  exalted 
talents.  And  a  correct  and  well-conducted 
astronomical  ephemeris,  which  comes  up  to 
the  latest  standard  of  modern  improvement 
and  discovery,  is  to  be  regarded  as  the  full 
exponent  of  all  this  human  thought  and 
labor. 

"The  primary  motive  for  computing  and 
publishing  the  Nautical  Almanac  was  to 
promulgate  the  lunar  method  for  determin- 
ing longitude  at  sea,  and  to  furnish  the 
requisite  elements  and  precepts  for  the  com- 
putation of  this  problem.     This    waa    as 
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early  as  the  year  1767.  Its  appearance 
created  a  new  era  in  navigation,  to  whicli 
it  is  now  acknowledged  to  have  rendered 
more  essential  service  than  anything  else 
ever  undertaken. 

"On  the  one  hand  it  is  a  text-book  of  the 
navigator.  It  informs  him  of  his  place 
on  the  ocean,  where  there  are  no  other 
guides  than  the  sun  and  stars.  It  is  his 
intellectual  rudder  and  compass;  without 
it  no  shipmaster  leaves  the  shores  of  the 
United  States.  When  he  loses  si^t  of  the 
last  lighthouse  or  headland  he  turns  to  that 
for  his  further  direction.  On  the  other 
hand  it  is  the  vade  mecum  of  the  astrono- 
mer, whether  stationary  or  traveling.  lie 
learns  from  it  in  the  fixed  observatory  how 
his  instrument  must  be  set  that  he  may  see 
any  particular  body,  and  what  is  the  pre- 
cise moment  for  observation;  and  in  the 
movable  observatory  he  turns  to  its  pages 
to  ascertain  bow,  on  any  given  day,  he  can 
best  determine  his  latitude  and  longitude, 
the  astronomical  bearings  of  his  stations, 
and  the  rate  and  error  of  his  chronometer. 
Thus,  as  the  tables  of  the  almanac  owe 
their  origin  to  the  labors  of  the  observa- 
tories,  so  they  repay  the  obligation  by  af- 
fording the  most  ready  and  complete  facili- 
ties l^  which  those  labors  are  at  the  present 
time  aafely  and  expeditiously  conducted." 

ji  'jl  -jl 
THEBKOMETERS  AND  THE 

KEASTTBES  OF  TEHFEBATUBE 

The  average  thermometer  is  as  unreliable 
as  an  April  day.  Its  column  of  mercury 
may  indicate  the  proper  degree  of  tempera- 
ture, and  it  may  be  10  degrees  off.  This  is 
because  the  average  thermometer  is  a  cheap 
thermometer;  it  is  one  of  a  batch  made  as 
cheaply  aa  possible,  to  be  sold  at  a  low  fig- 


ure. A  man  who  owned  what  he  thought 
was  a  first-class  thermometer  because  it  was 
set  in  a  ground  glass  frame,  made  a  rash 
bet  with  a  neighbor  who  had  a  good-looking 
thermometer  hanging  outside  his  window. 

He  bet  that  a  comparison  with  a  "stand- 
ard" thermometer  would  show  that  his  tem- 
perature indicator  was  correct  within  half  a 
degree.  The  test  was  made  and  he  was  sur- 
prised to  find  that  his 
pet  thermometer  had 
been  telling  lies  every 
day  for  over  a  year. 
It  was  six  degrees  high. 

"That's  a  summer 
thermometer,"  said  the 
dealer  in  scientific  in- 
struments. "It  gives 
you  good  grounds  for 
bragging  that  the  tem- 
perature on  a  hot  day 
is  100  in  the  shade." 
Then  he  loosened  the 
metal  scale,  slipped  it 
down  six  points  and 
said: 

"Now  it  is  more  near- 
ly correct.  It's  close 
enough  for  you,  but  it 
would  scarcely  do  for 
precise  work  where 
readings  of  one-hun- 
dredth of  a  degree  are  made." 

In  making  a  mercurial  thermometer  of 
the  better  grade  a  piece  of  hard  glass  tub- 
ing is  selected.  The  bore  is  criticallv  ex- 
amined, for  it  must  be  narrow,  and  uni- 
form in  diameter  from  one  end  to  the 
other.  The  bore  may  be  perfectly  round 
or  elliptical,  but  whatever  its  shape  it  must 
not  vary  in  its  size. 

The  uniformity  is  ascertained  by  meas- 
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uring  a  short  column  of  mercury  at  differ- 
ent points  in  the  tube.  If  the  glass  tube  is 
acceptable  the  bulb,  which  serves  as  a 
reservoir  for  the  mercury,  is  blown  in  one 
end.  The  bulb  varies  in  form,  size  and 
thickness  according  to  the  purpose  for 
which  the  thermometer  is  intended.  It 
may  be  spherical,  pear-shaped,  oval,  cylin- 
drical or  tubular.  It  sometimes  is  made 
apart  from  the  stem  and  afterward  is 
joined  to  it. 

This  method  is  preferred  for  making 
thermometers  in  which  the  nicest  precision 
is  required,  for  then  the  bulb  having  the 
right  capacity  can  be  selected. 

The  glass-blower  who  makes  a  specialty 
of  thermometer  bulbs  pays  close  attention 
to  the  thickness  of  the  walls  of  a  bulb.  If 
the  glass  is  too  thin  the  bulb  will  yield  to 
atmospheric  pressure  and  raise  the  zero 
point;  if  too  thick,  the  bulb  will  not  be 
sensitive  enough  to  variations  in  tempera- 
ture and  the  thermometer  will  be  of  little 
value. 

When  the  bulb  is  properly  blown  and 
fixed  to  the  end  of  the  glass  stem,  a  second 
bulb  is  blown  a  short  distance  from  the 
other  end.  This  second  bulb  comes  into 
use  when  the  mercury  is  put  into  the  stem 
and  bulb  of  the  thermometer.  This  is  done 
at  the  time  the  second  bulb  is  made,  for  be- 
fore the  glass  is  half  cooled,  the  open  end  is 
plunged  into  the  mercury,  which  gradually 
rises  in  the.  tube.  The  tube  is  allowed  to 
cool,  and  again  is  heated,  more  mercury  is 
"sucked  in,"  and  so,  by  judicious  heating 
and  cooling,  the  lower  bulb  is  filled. 

A  wire  liandle  then  is  bent  around  the 

tube  to  hold  it  while  it  is  heated  over  a 

suitable  furnace  until  the  mercury  boils, 

-"A  boiling  expels  the  air  in  the  tube.    The 

I  end  of  the  tube  is  kept  cooler  than  the 


stem  and  lower  bxilb,  and  while  the  mer- 
cury is  boiling,  some  sealing  wax  is  placed 
over  the  open  end.  This  seals  the  tube  and 
prevents  the  air  from  entering. 

When  the  partly  made  thermometer  is 
cooled,  the  quicksilver  fills  the  tube  and 
bulb  below  the  upper  bulb.  The  lower  bulb 
is  then  heated  until  the  mercury  expands 
and  runs  into  the  upper  bulb,  and  just  as 
the  column  of  mercury  begins  to  go  back 
in  cooling  the  glassblower  hermetically 
seals  the  tube  just  below  the  upper  bulb, 
which  is  then  drawn  off.  This  leaves  the 
mercury  in  a  vacuum  in  the  tube,  and  the 
thermometer  is  ready  to  be  graduated. 

This  is  not  done  immediately,  hoAvcver. 
It  is  stored  for  some  time  and  heated  for 
several  days  to  50  or  100  degrees  above  the 
temperature  it  is  intended  to  indicate. 
There  is  a  good  reason  for  this,  because  if 
a  thermometer  is  graduated  soon  after  it 
is  made  the  "zero"  point  rises  in  a  short 
time,  and  is  incorrect  from  ^  to  3  or  more 
degrees.  This  is  due  to  the  imperfect 
elasticity  of  glass. 

Glass  when  heated  expands,  but  does  not 
return  to  its  former  dimensions  for  some 
time  after  it  is  cold.  In  a  few  months 
after  it  has  been  filled  a  thermometer  bulb 
shrinks.  This  shrinkage  reduces  its  origi- 
nal capacity  and,  of  course,  squeezes  the 
mercury  up  into  the  stem,  causing  the  zero 
point — ^the  basis  of  the  graduation — to 
rise,  and  thus  throwing  the  entire  ther- 
mometer out  of  "true,"  as  a  mechanic 
would  put  it.  For  this  reason  the  gradua- 
tion is  deferred  until  the  glass  has  settled 
into  a  normal  condition.  When  this  period 
of  probation  is  at  an  end  the  thermometer 
is  ready  to  have  its  degrees  marked  on  it. 

Two  points  are  fixed.  The  lower  usually 
is  taken  first.     It  indicates  the   freezing 
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point  of  water,  and  on  the  Fahrenheit  scale, 
the  one  commonly  used  in  the  United 
States,  is  32  degrees  above  zero.  The 
higher  point  indicates  the  boiling  point  of 
water,  and  on  the  Fahrenheit  scale  is  212 
degrees  above  zero.  Water  the  world  over 
freezes  at  the  same  temperature,  hence  it 
gives  an  accurate  and  easy  standard  for  set- 
ting a  mark  from  which  to  graduate  ther- 
mometers. Water  at  the  same  altitude 
always  boils  practically  at  the  same  tem- 
perature, so  that  water,  under  two  differ- 
ent conditions,  can  set  the  two  marks  on  a 
thermometer.  The  freezing  point  is  found 
by  placing  the  thermometer  vertically  in 
finely  'pounded  melting  ice,  contained  in 
a  vessel  which  permits  the  water  to  drain 
away.  The  whole  of  the  mercurial  column 
is  plunged  into  the  ice  and  kept  there  for 
half  an  hour.  Then  it  is  lifted  just  high 
enough  to  show  the  top  of  the  mercury,  and 
its  position  is  marked,  and  that  mark  rep- 
resents 32  on  the  scale.  The  temperature 
of  boiling  water  is  the  higher  fixed  point. 
The  thermometer  is  immersed  in  the  steam 
of  water  boiling  freely,  and  when  the  mer- 
cury refuses  to  rise  higher  the  point  is 
marked,  and  this  point  is  212  on  the  scale. 

The  space  between  the  lower  or  freezing 
point  and  the  upper  or  boiling  point  is  di- 
vided into  180  degrees,  and  this  division  is 
carried  below  the  freezing  point  32  degrees 
to  mark  the  zero  point. 

The  centigrade  scale  is  used  largely  in 
Europe  and  by  chemists  and  scientists  in 
America.  In  this  scale  the  freezing  point 
is  zero  and  the  boiling  point  is  marked  100. 
The  space  between  is  divided  into  100  de- 
grees. In  the  notation  employed  for  ther- 
mometer readings  "C"  is  the  abbreviation 
used  for  centigrade  and  "Fahr"  for  Fahren- 
heit.   Reaumur  thermometers,  used  in  Ge^ 


many,  Russia,  Holland  and  other  parts  of 
Europe,  are  graduated  from  0,  freezing 
point,  to  80,  boiling  point.  The  centigrade 
system  of  graduation  is  becoming  more 
popular  every  year.  The  countries  which 
use  it  most  are  those  which  employ  the 
metric  system  of  weights  and  measures. 
Until  we  adopt  the  latter,  we  shall  prob- 
ably continue  to  measure  our  temperature 
by  the  less  logical  Fahrenheit  scal^. 

Some  thermometers  intended  for  use  in 
very  cold  countries  have  determined  on 
their  scales  a  point  much  lower  than  any 
-marked  on  ordinary  thermometers.  It  is 
the  freezing  point  of  mercury,  and  mercury 
freezes  at  40  degrees  beloAV  zero.  This  low 
point  is  determined  as  follows: 

From  seventeen  to  twenty  pounds  of  mer- 
cury are  used  for  the  freezing  mixture,  and 
it  is  first  cooled  down  to  about  10  degi'ees 
below  zero.  Carbon  dioxide  is  a  gas  which 
is  capable  of  being  liquefied  under  great 
pressure.  When  this  liquid  is  permitted  to 
expand  freely  into  gas  again  it  forms  arti- 
ficial snow,  intensely  cold.  To  freeze  the 
mercury,  liquid  carbon  dioxide  is  used. 
The  gas  is  allowed  to  escape  for  about  a 
minute,  during  which  time  about  550 
grains  of  solid  carbon  dioxide  are  deposited 
in  the  form  of  snow.  This  is  laid  on  the 
surface  of  the  mercury,  together  with  some 
ether.  When  it  is  all  mixed  together,  the 
liberated  gas  and  ether  vapor,  escaping 
through  the  mercury,  cool  it  down  and 
cause  it  to  solidify  on  the  surface,  which  is 
then  stirred  in.  This  causes  the  mercury  to 
become  pasty,  and  then  the  thermometer  is 
plunged  into  the  frozen  quicksilver,  and 
thus  the  point  of  freezing  mercury  is  de- 
termined. For  low  temperatures  alcohol  is 
most  suitable,  as  it  does  not  become  solid 
until  — 130.5  degrees  is  reached. 
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SOtrEH'8  Ant  7EBBT,  OBDZST 
OF  BBn>0ES 

IliverH  have  played  an  important  part 
in  till;  (ir;vclopmcnt  of  civilization.  They 
hare  Iwi-ii  tin;  liighways  of  communication 
by  wliiirh  iriankind  has  explored  the  world, 


TKItKY   ACKOSS  THE   RIVER   SEINE   AT   ROUEN.  FRANCE. 

(iNtcndi'il  rii'ltlcTiicnt  and  transported  prod- 
iiclM,  li'iig  licforc  railways  began  in  part  to 
Miipplinit  llii'iii  ill  importance.  At  the 
tiiiiiitlis  of  the  rivers  grew  the  ports  where 
I'oniinrrcc  iiitcrchnngcd  between  sea  and 
biinK  iiikI  so  llie  world's  greatest  cities  in 
large    degree   have   been    dependent   upon 


these  paths  of  nature  for  their  prosperity. 
Not  to  be  hemmed  ia  and  limited  by  the 
rivers  which  served  them  so  well,  men  early 
had  to  devise  some  means  of  crossing  them 
r^;nlarly,  rapidly  and  safely.  So  the  very 
b^;iimings  of  civil  engineering  may  be 
found  in  this  necessity  of  establishing  some 
way  of  crossing 
rivers.  Among  the 
means  which  the  en- 
gineer has  hitherto 
employed  to  cross 
rivers  and  channels 
are  boats  or  ordinary 
ferries,  swing,  draw, 
bascule  and  ordinary 
bridges,  tunnels  un- 
der the  beds  of  chan- 
nels and  traveling 
carriers. 

The  "Pont  Trana- 
bordeur,"  or  over- 
head ferry,  which 
has  been  built  and  is 
now  in  successful  op- 
e  r  a  t  i  o  n  over  the 
Eiver  Seine,  at 
Eouen,  France,  rep- 
resents the  solution 
in  a  novel  way  of  one 
of  the  most  interest- 
ing problems  in  en- 
gineering. There  is 
nothing  like  this 
overhead  ferry  in 
any  other  country  in  the  world. 

The  swing,  draw  and  bascule  hridges 
can  be  safely  used  only  over  locks,  inland 
canals  or  rivers,  where  a  vessel  can  be  un- 
der perfect  control  in  all  kinds  of  weather. 
Ordinary  bridges  are  more  satisfactory 
than  the  others,  hut  if  they  are  to  croes  a 
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river  leading"  to  an  important  harbor  they 
should  be  of  &  height  to  permit  a  ship  with 
the  tallest  mast  to  pass  under.  Some  masts 
are  200  feet  above  the  water.  Inclines  or 
elevators  must  be  used  to  reach  the  bridge 
level,  and  the  reason  that  there  are  so  few 
bridges  like  the  Forth  Bridge  in  Scotland 
and  the  Brooklyn  Bridge  is  their  great  cost. 
The  objection  to  tunnels  is  the  great  cost 
and  risk  in  building.  Many  large  tunnels 
under  water  have  been  abandoned,  and  even 
when  built  they  are  not  greatly  appreciated 
by  the  general  public. 

The  overhead  ferry  system  remedies  all 
these  drawbacks.  The  advantages  of  the 
syjstem  are:  The  channel  to  be  crossed  is 
left  entirely  clear  at  all  hours,  without  re- 
quiring vessels  to  make  any  special  signals 
or  modify  their  rate  of  speed  any  more  than 
they  would  in  the  case  of  a  cross-channel 
ferry.  No  increase  of  distance  or  ascent 
or  descent  is  forced  on  the  traffic  in  order 
to  cross  from  one  shore  to  the  other. 

The  essential  part  of  the  system  may  be 
described  as  a  horizontal  railway  supported 
by  a  bridge  spanning  the  channel  and  built 
up  at  such  a  height  as  will  allow  the  tallest 
masted  vessels  frequenting  the  channel  to 
pass  beneath. 

The  platform  of  the  bridge  carries  two 
lines  of  rails,  over  which  a  carriage  on 
small  wheels  rolls,  the  number  of  wheels 
varying  with  the  weight  to  be  carried.  The 
rollers  are  connected  with,  a  ^lovable  frame 
under  the  line  of  rails,  which  imajf  freely 
move  in  a  longitudinal  direction  quite  close 
to  the  platform  and  from  one  end  to  the 
other  of  same.  Thus  is  provided  a  rudi- 
mentary vehicle  which  can  cross  the  chan- 
nel without  interfering  in  any  way  with  the 
opening  which  is  to  remain  clear. 

In  order  to  obviate  any  swinging  motion 


which  might  result  from  the  pressure  of  the 
wind  or  the  forward  motion  of  the  carrier 
itself,  the  rods  by  which  the  latter  is  sus- 
pended are  arranged  in  triangles,  both  in  the 
longitudinal  and  transversal  directions. 
There  is  thus  a  little  railway  for  crossing 
the  river,  with  this  difference,  that  the  body 
of  the  vehicle,  instead  of  being  above  the 
rails  and  wheels  as  usual,  is  some  140  or  160 
feet  below  these.  All  day  and  all  night  this 
peculiar  car  travels  back  and  forth  across 
the  Seine,  proving  its  efficiency  by  handling 
a  large  traffic  without  delay  or  accident. 

The  Rouen  bridge  ferry  offers  an  inter- 
esting contrast  to  the  tower  bridge  of  Lon- 
don, the  elevator  bridge  of  Chicago,  and 
the  great  Brooklyn  bridge,  all  of  which  are 
pictured  in  this  volume. 

Siberia  is  traversed  by  a  great  number  of 
large  rivers,  and  travel  'through  the  sparsely 
settled  country  has  not  been  sufficient  to 
warrant  the  construction  of  costly  bridges, 
nor  yet  to  maintain  expensive  power  fer- 
ries. These  conditions  have  established  a 
novel  and  cheap  form  of  ferry  which  is 
conmionly  found  in  that  great  northern 
land.  The  ferry  boat  to  be  utilized  is  an- 
chored in  the  middle  of  the  river  by  a  cable 
about  three  times  as  long  a3  the  width  of  the 
stream  from  bank  to  bank.  The  boat,  of 
course,  swings  with  the  current  down 
stream  from  the  place  of  anchorage.  By 
merely  steering  with  the  rudder,  the  in- 
genious boatmen  make  use  of  the  current 
itself  to  drive  their  craft  to  one  shore  or 
the  other,  back  and  forth  at  will,  on  the 
arc  of  a  great  circle.  A  landing  at  either 
side  is  prepared,  and  they  are  ready  for 
business,  with  true  economy  of  power.  For 
several  months  in  the  year  these  rivers  are 
closed  by  ice,  when  sleds  supplant  the 
ferries,  which  await  the  return  of  summer. 


BOOK      III 


/Harvelous  Peculiarities  and  Noteworthy  Facts 

of  all  Nations  and  Countries 

of  the  World 


SETTLEMENTS  AND  MIGRATIONS   OF  NATIONALITIES 
IN   THE  UNITED  STATES 


"from  whence  came  we  V  may  not  be 
80  interesting  to  U3  as,  "whither  do  we  go !" 
but  it  offers  some  curious  facta  as  to  "who 
are  wet" 

t  the  cloBP  ff  the  Kevolutinnary  War, 
.-■    niobal.Iv    but  ViUk-  mui-f   Ibnii 


three  million  persons  composing  the  new 
nation.  It  is  estimated  that  from  the 
Declaration    of    Independence    until    the 

in  1820,  there  were  not  more  than 

250.000  immigrants,  although  there  were 

led  at  that  time  a  total  pupulatiou  of 
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9,038,453.  From  that  census  up  to  1902, 
there  came  into  the  United  States  a  little 
more  than  21,000,000  immigrants,  from 
nearly  a  hundred  different  nations,  thus, 
with  the  natural  increase,  bringing  the 
population  up  to  nearly  eighty  millions  in. 
1902. 

The  colored  race  in  the  United  States, 
being  free  from  addition  by  immigration, 
except  in  the  time  previous  to  1800,  shows 
a  remarkable  ratio  in  the  increase  by  birth, 
notwithstanding  the  fact  that  their  death 
rate  is  estimated  to  be  much  greater  than 
that  of  the  white  people. 

In  1790  there  were  757,208  colored  per- 
sons in  the  United  States;  in  1840,  2,873,- 
G48;  in  1890,  7,470,040,  and  in  1902,  an 
estimated  number  of  about  9,000,000.  They 
wore  first  brought  as  slaves,  20  in  number, 
to  rTamestown,  Virginia,  in  1G19.  In  1624 
there  were  but  24  in  the  colonies;  in  1648 
there  were  300.  Then  their  service  as  to- 
bacco raisers  caused  them  to  be  imported  in 
great  numbers. 

Although  the  Spaniards  made  permanent 
settlements  at  St.  Augustine  in  1565,  at 
Santa  Fc  in  1581,  and  at  New  Orleans  in 
1763,  they  never  increased  in  numbers  and 
so  have  made  little  impression  on  the  gen- 
oral  civilization  of  the  country. 

The  Fnglish  began  their  settlement  at 
Jamestown,  Virginia,  in  1607,  but  during 
the  rule  of  Cromwell,  the  cavaliers  or  ad- 
herents of  the  Stuarts,  came  over  in  such 
numbers  that  their  character  was  given  to 
the  social  and  political  nature  of  the  whole 
population.  The  descendants  of  these  peo- 
ple moved  west  and  their  spirit  dominated 
the  western  belt,  covering  Kentucky  and 
Tennessee. 

Under  the  persecutions  of  the  Stuarts, 
^2je  Pur f tans  to  th^  number  of  about  21,000 


came  to  America,  spreading  from  the  first 
settlement  made  by  them  at  Plymouth,  in 
1620,  among  numerous  branches.  The 
descendants  of  these  likewise  moved  west, 
and  it  is  estimated  that  at  least  13,000,000 
residents  of  the  north  trace  their  ancestry 
to  those  sources. 

The  French  came  from  Canada  to  the 
Mississippi  Valley  and  finally  made  a  per- 
manent settlement  at  Saint  Louis  in  1764. 
They  had  come  already,  in  1718,  in  con- 
siderable numbers  from  the  French  West 
Indies  to  New  Orleans.  They  have  had 
no  perceptible  migrations,  but  their  influ- 
ence along  the  track  of  their  first  settle- 
ments has  been  widely  felt. 

The  English  Catholics  came  to  St. 
Mary's  in  Maryland,  in  1634,  and  their 
line  of  migration  can  be  distinctly  traced 
along  the  Ohio  Valley,  but  they  chiefly 
populated  the  surrounding  region. 

The  English  Quakers  came  to  Philadel- 
phia in  1683  and  their  influence  was  for 
nearly  two  centuries  dominant  throughout 
Pennsvlvania. 

The  English  debtors  and  paupers  who 
were  taken  to  Savannah  in  1733  went  west- 
ward and  settled  the  interior  portions  of 
Georgia  and  Alabama,  the  line  extending 
on  throngh  into  Arkansas  and  Missouri. 

The  Dutch  settled  the  present  site  of 
New  York  City  in  1613.  Not  having  a 
migrating  character,  they  remained  to  be- 
come the  chief  social  and  commercial  fac- 
tors of  the  metropolis.  Three  presidents  of 
the  United  States  are  of  that  ancestry. 
Some  of  the  poorer  classes  moved  westward 
into  Pennsylvania  where  they  still  retain 
many  of  their  old  customs. 

The  Germans  made  their  first  settlement 
at  Germantown,  near  Philadelphia,  in 
1683.    The  ground  was  bought  from  WiOr 
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iam  Penn  by  Jacob  Telner  of  Crefeld,  a 
town  on  the  lower  Rhine  near  the  boundary 
line  of  Holland.  They  were  members  of 
the  sect  known  as  Mennonites.  Since  then 
the  immigration  from  Germany  has  exceed- 
ed that  of  any  other  nation. 

The  Hebrews  came  first  to  New  York  in 
1654,  from  Brazil,  twenty-seven  in  number. 
Their  baggage  was  seized  on  landing  to  pay 
their  passage,  and  this  not  being  sufficient, 
two  of  their  number  were  seized  and  im- 
prisoned till  the  remainder  was  paid.  On 
July  7,  1733,  while  Governor  Oglethorpe 
and  his  colonists  were  assembled  at  a  public 
dinner  on  the  present  site  of  Savannah, 
forty  Hebrews  from  London  sailed  up  the 
river,  landed  there  and  proceeded  to  make 
themselves  at  home.  It  created  a  sensation, 
both  among  the  colonists  and  the  London 
owners  of  the  land,  but  Oglethorpe  was 
their  friend  and  they  remained  to  become 
the  most  influential  citizens  of  the  South 
Atlantic  seaboard. 

In  1638  the  Swedes  formed  a  settlement 
on  the  Delaware  River,  but  were  compelled 
to  give  up  their  charter  to  the  land,  between 
the  encroachments  of  the  Dutch  and  the 
claims  of  the  Quakers. 

Italians,  Chinese  and  other  immigrants 
who  did  not  come  to  make  this  country 
their  home,  nowhere  have  become  fixtures 
ns  citizens  or  influential  factors  in  civiliza- 
tion, except  in  isolated  instances. 

The  Norwegians  were  among  the  latest 
of  the  permanent  additions  to  the  popula- 
tion of  the  country. 

The  Albany  Patriot  of  October  24,  1825, 
contained  the  following  news  item:  "On 
Saturday,  as  we  are  informed,  the  Nor- 
wegian emigrants  that  lately  arrived  in  a 
small  vessel  at  New  York,  passed  through 
this  city,  on  their  way  to  their  place  of 


destination.  They  appear  to  be  quite 
pleased  with  what  they  see  in  this  country, 
if  we  may  judge*  from  their  good  humored 
countenances.  Success  attend  their  efforts 
in  this  asylum  of  the  oppressed." 

These  fifty  persons  were  the  first  Nor- 
wegians to  settle  in  the  United  States,  and 
their  destination  was  Murray,  now  Ken- 
dall, in  Orleans  County,  New  York.  Their 
line  of  migration  was  southwest,  reaching 
as  far  as  Central  Illinois,  with  a  few  fami- 
lies in  Kansas  and  Missouri,  in  later  years 
they  have  settled  in  the  states  of  the  upper 
Mississippi  valley. 

The  Irish  immigration  began  with  the 
revolution  and  was  without  record,  previous 
to  the  census  of  1820.  It  was  confined  al- 
most whollv  to  the  cities,  of  which  New 
York  was  the  cent<>r.  No  other  nationality 
has  had  such  a  large  share  of  influence  (m 
the  politics  of  the  Nation. 

According  to  the  census  of  1900,  the 
principal  foreign-born  population  of  the 
Unit<?d  States  was  as  follows:  Germans, 
2,000,000;  Irish,  1,780,000;  British, 
1,24.5,000;  Scandinavians,  1,040,000;  Rus- 
sians and  Poles,  700,000,  and  other  miscel- 
laneous nationalities   to  the   total  of   10,- 

1 00,000. 

o*    o*    ^* 

GREATEST  FACTS  IN  THE 
HISTORY  OF  THE 

UNITED  STATES 

Types  of  civilization  in  first  settlements: 

The  French  at  St.  Louis,  Feb.  15,  1704, 
at  New  Orleans  in  1718. 

The  Spaniards  at  St.  Augustine,  in  1505, 
and  at  New  Orleans  in  1703. 

The  English  cavaliers  at  Jamestown  in 
the  settlement  made  in  1007. 

The  English  Puritans  at  Plymouth  in 
1620. 
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migration  where  possible.  Chinese  immi- 
gration was  altogether  forbidden,  and  cer- 
tain restrictions  were  adopted  to  safeguard 
the  nation  from  improper  European  immi- 
grants. 

It  must  be  admitted,  however,  that  in 
spite  of  legislation  forbidding  the  importa- 
tion of  laborers  under  contract  and  the  ex- 
action of  certain  standards  of  health,  intel- 
ligence, and  money  from  the  immigrants 
seeking  admission,  the  conditions  have  not 
greatly  improved.  The  influx  of  immi- 
grants from  Hungary,  Italy  and  Russia  of 
late  years,  has  been  enormous,  while  there 
has  been  a  gradual  reduction  in  the  num- 
bers from  Germany,  Scandinavia  and  the 
British  Isles,  or  the  more  desirable  elements 
of  population.  Of  course,  it  is  to  be  ex- 
pected that  Hungarians,  Italians  and  Rus- 
sian Jews  will  develop  into  good  American 
citizens  at  least  in  the  second  generation 
here,  if  not  in  the  first.  But  they  come 
to  this  country  with-  but  faint  realization 
of  the  ideals  and  aspirations  of  Americans 
and  little  prepared  for  the  liberty  which 
rules  here.  They  do  not  assimilate  with  the 
American  and  the  Northern  European  ele- 
ments of  our  population,  nor  do  they  scat- 
ter into  the  country,  but,  forming  their 
own  communities  in  our  great  cities,  they 
help  to  add  to  the  puzzling  problems  which 
face  our  students  of  municipal  life. 

TIk;  greatest  number  of  immigrants 
reaching  the  shores  of  America  enters  by 
way  of  the  j)ort  of  Xew  York.  The  first 
conspicuous  object  which  greets  them  and 
for  which  they  have  been  looking  all  the 
way  across  the  Atlantic,  for  it  is  famed 
throughout  Europe,  is  the  great  Bartholdi 
statue  of  "Liberty  Enlightening  the 
World,''  that  splendid  emblematic  figure 
>vhich  rises  from  a  little  island  in  New  York 


harbor  to  welcome  the  stranger.  Most  of 
the  immigrants  know  something  of  the  sig- 
nificance of  the  statue  and  it  rarely  fails 
to  impress  them. 

This  famous  statue  was  designed  by  Bar- 
tholdi, a  great  French  sculptor,  and  was 
given  to  the  people  of  the  United  States 
by  the  people  of  France.  The  site  on  Bed- 
lo's  Island  was  set  aside  for  it  bv  the 
United  States  government,  and  the  pedes- 
tal was  erected  by  funds  ^iven  by  contrib- 
utors from  all  over  the  United  States.  The 
statue  is  made  of  thin  sheets  of  copper 
beaten  into  shape  and  fastened  about  an 
iron  skeleton.  The  figure  of  the  statue 
itself  is  110^  feet  high  and  weighs  100,000 
pounds.  The  uplifted  torch  extends  this 
height  twenty-six  feet  more,  and  adding  to 
this  the  pedestal,  the  tip  of  the  torch  is  ele- 
vated 220  feet  from  the  ground.  The 
pedestal  is  of  stone,  eighty-two  feet  high. 
Some  idea  of  the  enormous  proportions  of 
the  statue  may  be  given  from  the  fact  that 
the  forefinger  is  eight  feet  long  and  four 
feet  in  circumference  at  the  second  joint. 
The  head  is  fourteen  feet  high,  and  forty 
persons  can  stand  in  it.  The  observation 
balcony  around  the  torch,  just  below  the 
flame,  is  a  favorite  viewpoint  for  travelers 
who  wish  to  see  the  whole  of  New  York 
City,  with  large  portions  of  Long  Island, 
the  New  Jersey  coast,  and  New  York  har- 
bor spread  out  before  them  in  one  splendid 
panorama. 

Closely  associated  with  the  idea  of  lib- 
erty itself,  is  that  splendid  relic  now  con- 
sidered our  chief  emblem  of  independence, 
the  old  Liberty  Bell  of  Pennsylvania.  The 
order  for  the  bell  was  given  in  1751.  The 
State  House  of  Pennsylvania,  in  Phila- 
delphia, work  on  which  had  been  suspended 
for  a  number  of  years,  was  then  approach- 
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ing  completion.  A  committee  was  ap- 
pointed to  have  a  new  bell  cast  for  the  build- 
ing, and  the  contract  was  awarded  to  a 
London  manufacturer,  the  specification 
being  that  the  bell  should  weigh  2,000 
pounds  and  cost  £100. 

In  August,  1752,  the  bell  arrived,  but 
though  in  apparent  good  order,  it  was 
cracked  hy  a  stroke  of  the  clapper  while 
being  tested.  The  bell  was  recast,  and  the 
new  bell  was  found  to  be  defective  also. 
Once  again  there  was  a  recasting  o£  the 
metal,  with  the  alloy  of  copper  in  a  new 
proportion,  and  this  third  eifort  was  a  suc- 
cess. 

It  was  on  Monday,  the  8th  of  July,  1776 
(not  the  4th),  that  the  bell  rang  out  the 
memorable  message  of  liberty  and  signaled 
the  promulgation  of  the  Declaration  of  In- 
dependence. It  seemed  strikingly  prophetic 
that  the  bell  should  have  been  cast  with 
the  motto,  "Proclaim  liberty  throughout  all 
the  land,  unto  all  the  inhabitants  thereof." 
For  fifty  years  the  bell  continued  to  be 
rung  on  every  festival  and  anniversary, 
until  it  eventually  cracked  in  July,  1835, 
when  it  was  tolling  for  the  death  of  Chief 
Justice  John  Marshall. 

Since  that  time  the  bell  has  been  one  of 
the  chief  attractions  to  Americans  vi.siting 
Philadelphia,  and  its  place  in  the  State 
House  has  been  a  shrine  for  patriots.  Of 
late  years  the  bell  has  been  a  conspicuous 
attraction  at  the  various  great  expositions 
held  in  the  United  States.  Wherever  it 
has  been  taken,  to  Chicago,  Omaha,  Nash- 
ville, Buffalo,  Charleston  or  elsewhere,  its 
journey  has  been  a  triumphal  progress,  and 
thousands  of  interested  citizens  have  turned 
out  along  the  way  to  watch  its  train  Jti 
passing.  Significant  as  it  is,  as  a  memo- 
rial of  those  colonial  days  when  our  fore- 
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T..^^-  ..i'f^r.  *'4rl*rrcs  of  imaiiCTMit*  into 
...*  "'..'i".'.  7*rjk'ft!*  froEi  all  the  w*>ri.i  snce 
>-^T    *•     ^-i-'T-   Lirr=:-y:'2i-     I:  is  imeresi- 

^-.;i*U:  '..^  - -.•^:*rr?*:T^  v-rir*-  The  incpeaie 
lr',r:.  */.»^  -r.  :   .f  '':.^.  ^'i-rf.  War  to  :h^  rniric 

.'^; -•r^'^:.     T".-r.  ^'^::,--  a  rar,:i  iei?reai«r,  iH'i 

I^"'-,  '..f'  r.  .rr/r.^r*  were  «?ijziparativelj 
«rr.-il..  T?.*^:  r.^i*.  fex  vears  §howel  enor- 
.....  .-  :.'.'..'ri.':rr^f*.:'r;.  "with  ISSi:  a«  the  higii- 

-  -  '.-;>' ,. .-  f.^.^  •;<,  A^a  in.  however,  there  wa5 
;;  ^-^fv.  :      ,^'^r<-€:-r-  f'-r  a  few  vears,  a!th*>ach 

-y  \  -  '  •  ;rr.'':  ir*  1SS7.  When  our  la^t 
rii:.!^r  ">.::J'.  ir.  l"*r»3,  it  cut  down  immiera- 
^>/r.  v^rrv  ra:/;:'.-.'.  an-l  since  that  time.  e«>in- 
f'A'T.r  V, :'!.  a  rri^'^r^  ^rxacting  administration 

>f  *!.'•  .'rr:.'r.:tT'2*iori  la'.vs.  the  numbers  have 
:.'-'."  '^.'ja'::.  ar«';roached  their  highest  p-idnt, 
A^'i/r-k"/:.  -l:.f'(:  I^l.»'*  there  has  been  an  an- 
r.  i;j!  I.-yr^vs-^-.  The  ficnres  for  the  years 
.'.'ll^'H^f^i    :''■/. J,-?:   herev/ith.      It  should  be 

.r.'i'-r-*'^ v!  'hj*  'he  calculations  are  made 
;:•  *;.'   ^i'-y-  ^f  ^•a'^-h  f;=cal  vear.  which  ends 

!-^;7 29S,9fi7 

1-0- 2S2,1^9 

i"'*'.. ...>•.. «.....«  *j»}^^%'iy^jij 

1-7" 3S7,203 

1-71 321,350 

1-72 404!S06 

1-7'; 459.S03 

1-7 J 313,339 

1>*75 227,498 

\'^li) 1^9,986 

1^77 141,857 


1^7^... 

1^7* ir:,si« 

l^^> 457^7 

ISSI iJ^.^^l 

1^>± 7'?S«§W 

IS.S3 •5»>3,3S2 

1^>4 51S^*3 

1S>5 S^5,^46 

1S^^«5 ^343)3 

1S>7 4d«>.109 

IS^S 54«>.SS9 

1^>:> ' 444.4^7 

1^C*«> 455.30e 

iS:^t fS5.^31 

1SI^7 230.S32 

IS?^ 22:t^.299 

l^J^i^ 311.715 

ll^Vi  J4.X  =;t^ 

19«'kl  4v7  qix 

ll       ll       4 

OUS  AlCERICAV  ASCHIVES  AHD 
VATIOVAL  nrSTlTUTIOHS 

That  which  might  be  known  as  the 
archive  of  American  relics  is  the  Smith- 
s-^nian  Insriturion  or  National  Museum  at 
Washington.  It  attained  its  present  form 
when,  in  1>S1.  the  building  now  occupied 
was  ci>mpleted  for  the  national  relics  that 
had  been  transferred  from  the  Centennial 
Exposition  and  the  old  buildings  of  the 
Smithsonian  Institution.  Although  the 
relics  of  the  Museum  and  the  Institution 
are  housed  together,  and  are  under  the  same 
management,  they  are  separate  organiza- 
tions. So,  with  the  ten  million  dollars 
given  to  the  government  by  Andrew  Car- 
negie for  the  establishment  of  a  university 
of  post-graduate  scientific  investigation,  the' 
three  will  be  made  to  work  together  in  har- 
mony, which,  with  the  nearness  of  the  great 
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CongreBsional  Library,  and  the  many  bu- 
reaiis  of  the  government,  Biicb  as  the  Fish 
CommiBaion,  Geological,  Coast,  and  Geo- 
detic surveys,  the  Naval  Observatory,  and 
the  Weather,  Sotanical,  Biological  and  En- 
tomological Bureaus,  will  together  make  the 
greatest  post-graduate  university  in  the 
world. 

j(   ji   ji 

FOFTTLATION  ABEA8  OF  THE 
UNITED  STATES 

America's  "seat  of  empire"  is  found  in 
the  prairie  region  of  the  Central  West,  of 
which  Chicago  is  the 
commercial  metropolis. 
The  flat  or  undulat- 
ing prairie,  in  its  nat- 
ural state  almost  bare 
■  of  trees,  but  covered 
with  luxuriant  grasses, 
now  constitutes  the  top- 
ographic division  of  the 
United  States  which 
contains  the  greatest 
population.  The  prairie 
as  the  home  of  Amer- 
ican citizens  has  out- 
stripped all  compet- 
itors. Neither  the  pop- 
ulous New  England  hills  nor  the  great  At- 
lantic coast  plain,  with  its  large  cities  and 
many  thriving  towns,  nor  yet  the  vast  in- 
terior timbered  region  with  all  its  wealth 
and  opportunity,  has  kept  pace  with  the 
beautiful  prairie  of  the  West. 

According  to  the  geographers  of  the  cen- 
sus bureau,  continental  United  States  is 
divided  into  nineteen  regions,  each  having 
ttomewbat  uniform  physiographic  fejitiires. 
The  population  of  these  regions  and  their 
percentage  of  the  whole  population  of  the 
United  States  is  as  follows : 


Population. 

Prairie  region 13,300,970 

New  England  hills  (in- 
cludes New  York  City 
and  a  strip  of  eastern 
New  York  State,  also 

the  Adirondacks) 10,260,153 

Lake  region .■  9,571,215 

Interior  timbered  region.  8,129,760 

Piedmont  region 6,809,103 

Coastal    plain     (east    of 

Mississippi  river) ....    6,427,636 

Allegheny  plateau 6,070,246 

Appalachian  valley 4,499,072 


Pet. 

17.5 


13.5 
12.6 
10.7 
9.0 


2.4 
1.6 
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Coastal    plain     (west    of 

Mississippi  river) ....  1,974,677 

Coast  lowlands 1,865,952 

Mississippi     alluvial     re- 
gion    1,227,094 

Ozark  hills 1,203,880  l.fi 

Coast  ranges 1,070,992  1.4 

Great  plains 1,052,719  1.4 

Pacific  valley 995,363  1.3 

Rocky  mountain 592,972  0.8 

Great  basin 375.345  0.3 

Columbian  mesas 356,758  0.5 

Plateau  region 201,669  0.3 

It  is  the  theory  of  scientific  statisticians 

that  geographic  differences  exert  a  profound 
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iiifluence  upon  the  people  subject  to  them. 
They  contend,  therefore,  that  a  division  of 
the  country  into  well-marked  natural  re- 
gions affords  a  better  basis  for  classifica- 
tion of  the  population  of  the  United  States 
than  the  political  lines  often  arbitrarily 
run.  Nature,  not  man,  fits  a  country  for 
population,  and  the  population  will  be 
great  or  small  according  to  the  advantages 
or  disadvantages  which  nature  herself  has 
prescribed.  Geology,  topography,  altitude, 
rainfall,  temperature  and  soil — these  are 
the    determining    factors.     Tims    dividing 
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the  United  States  into  natural  rather  tlian 
into  political  regions,  it  certainly  is  a  note- 
worthy fact  that  at  the  banning  of  the 
new  century  the  prairie  region  stands  first 
in  the  list. 

More  than  one-sixth  of  the  whole  pop- 
ulation of  the  continental  United  States 
lives  upon  the  prairie.  The  people  of  the 
prairie  equal  one-third  of  the  population 
of  France.  They  arc  as  many  as  the  peo- 
ple of  Germany,  leaving  out  Prussia  and 
Bavaria.  They  equal  one-lialf  of  the  popu- 
lation of  England  and  Wales.  They  almost 
exactly  duplicate,  in  number,  the 
entire  population  of  Mexico,  and 
are  but  a  little  short  of  the  total 
number  in  Spain.  They  outnum- 
ber the  combined  populations  of  Bel- 
gium and  Holland. 

Strictly  speaking,  Chicago  is  nol 
itself  in  the  prairie  region.  Accord- 
ing to  the  geographers  of  the  cen- 
sus, the  great  western  metropolis 
stands  within  the  lake  region,  a  few 
miles  from  the  line  where  the 
mighty  prairies  begin  their  stretch 
toward  the  west  and  south.  This 
lake  region  is  third  in  the  list  of 
great  topographical  divisions  of  the 
United  States,  and  the  two  areas 
which  lie  on  either  side  of  Chicago 
contain  together  a  population  of 
nearly  23,000,000,  or  30  per  cent 
of  the  entire  population  of  the 
United  States.  If  to  these  two  be 
added  the  interior  timbered  region 
lying  near  to  Chicago  on  the  south- 
east, and  embracing  most  of  In- 
diana, Ohio  and  Kentucky,  and 
small  parts  of  Illinois,  Tenneasec 
jind  Missouri,  it  will  be  found  that 
the    three    regions    -adjacent    and 
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tributary  to  Chicago  comprise  more  than 
two-fifths  of  thp  people  of  the  United  States. 

Il  ia  worthy  of  note  that  the  second  most 
populoiis  topographical  region,  the  New 
England  hills^  is  tlie  section  which  gave 
lilood  and  hone  and  sinew  and  spirit  to  the 
prairie  and  the  olhcr 
areaa  of  the  fartluT 
West.  The  "star  "f 
empire"  has  taken  \\a 
way  from  these  hills 
to  the  tinihered  coun- 
try heyond  tlie  moun- 
tains, to  the  borders  of 
the  great  lakes,  to  the 
mighty  prairie.  There 
\i  a  horaogeneonsnpss  be- 
tween the  people  of  all 
four  of  these  natur;il  ili- 
visions  of  the  coniiiii-jir 
which  cannot  be  found 
between  any  othiT  pop- 
ulous areas;  and  these 
four  together  furnish 
homes  for  54  per  cent 
of  the  people  of  the 
United  States. 

.«    ^    .■« 
FACTS  ABOUT  OUR 
POSTAL  SERVICE 

Uncle  Sam  has  iti.r 
functions  to  jjerf'^n  1 1  .  ■ 
his  capacity  of  g"i"i  in 
ing    a    great    couiLr:> 
With   his   army,    lu-    I- 
a  policeman ;    with  his 
treasury  department,  he 
is  a  banker;    with  his  agricultural  depart- 
ment, he  is  a  fanner;    and  with  his  mail 
Hervice,  he  is  a  postman,  to  say  nothing  of 
a  great  many  other  functioua  of  governing 


which  might  be  named.     In  his  capacity 

as  a  postman,  Uncle  Same's  mail  routes  now 
include  the  delivery  of  letters  to  the  Phil- 
ippines, to  the  West  Indies,  and  to  Alaska, 
as  well  as  all  over  the  United  States.  Per- 
hajis  most  difScult  of  all  these  mail  routes, 


although  not  the  longest,  is  that  by  which 
the  miners  and  whalers  in  northernmost 
Alaska  have  their  mail  brought  to  thcni  in 
winter.     The  Hudson's  Bay  Company  for 
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more  than  100  years  has  been  maintaining 
communication  through  the  trackless  wastes 
of  western  and  northern  British  America, 
from  trading  post  to  trading  post,  all  the 
way  from  Hudson's  Bay  to  the  Mackenzie 
Eiver,  and  far  up  into  the  Arctic  Circle. 
But  not  until  the  discovery  of  gold  in  the 
hidden  treasure  houses  of  Alaska  and  the 
Canadian  northwest,  at  Dawson  City  and 
Nome  and  points  even  more  remote,  did 
Uncle  Sam's  postmen  have  to  assume  such 
labor. 

It  was  early  in  the  spring  of  1901  that 
the  first  carriers  were  sent  to  the  farthest 
northern  part  of  Alaska  with  the  United 
States  mail.  Two  men  assumed  the  dan- 
gers of  the  journey  a  thousand  miles  over 
the  ice  fields,  Francis  H.  Gambell  and  W. 
S.  Flanagan.  Their  course  was  from  St. 
Michaels  to  Kotzebue,  returning  by  Cape 
Prince  of  Wales,  Port  Clarence,  Teller, 
Nome,  Golovin  Bay  and  Norton  Bay. 
Thev  took  with  them  but  one  sled,  built  of 
light  birch  and  drawn  by  six  Alaskan  dogs. 
Their  load  included  the  mail,  deer-skin 
sleeping-sacks,  a  shot-gun,  snow-shoes,  cook- 
ing utensils,  a  stove  and  other  supplies,  and 
their  food  itself,  a  total  load  of  more  than 
350  pounds,  which  would,  of  course,  be  les- 
sened day  by  day. 

They  started  on  a  bright  day  with  the 
thermometer  four  degrees  below  zero,  but 
were  not  lucky  enough  to  find  it  so  warm  all 
ihe  way.  Sometimes  it  was  sixty  degrees 
Ik^Iow  zero,  with  a  blizzard  blowing,  in 
wliich  event  they  had  to  seek  such  shelter 
as  they  could  get  under  the  snow  or  other- 
wise. Sometimes  they  had  to  flounder 
through  soft  snow  and  pack  down  a  trail 
with  their  snow-shoes,  so  that  the  dogs  and 
sled  would  not  sink  down  into  it.  At  other 
times  they  had  a  glazed  surface  of  ice  o^ 


snow-crust  and  under  these  conditions  trav- 
eling was  easier. 

Although  Alaska  is  by  no  means  a  settled 
country,  still  it  is  not  as  lonesome  as  it 
was  a  few  years  ago,  before  the  rush  to  the 
gold  fields  began.  So  sometimes  the  weary, 
half -frozen  postmen  would  come  to  a  little 
hut  half  buried  in  the  snow,  inhabited  by 
Eskimos  in  some  cases  and  at  other  times 
entirely  deserted.  Whatever  the  shelter,  it 
was  welcome.  Frozen  ptarmigan  could  be 
bought  from  the  Eskimos  for  dog  food,  and 
the  warmth  of  the  hut  was  always  grateful. 
Sometimes  it  was  absolutely  impossible  to 
have  a  warm  meal,  even  in  one  of  the  de- 
serted huts.  Mr.  Gambell  tells  of  one  even- 
ing when  he  fed  the  dogs  on  frozen  salmon 
and  frozen  bacon  and.  crawled  into  his 
sleeping  sack,  dressed  as  he  had  been  on 
the  trail,  to  eat  his  supper  with  his  hood 
and  mittens  on.  His  tea  got  cold  before  he 
could  drink  it,  the  beans  seemed  never  to 
have  been  warmed  up,  the  fork  froze  to  his 
lips,  and  the  biscuits  and  doughnuts  were 
so  hard  that  he  first  cut  them  up  with  his 
ax,  30  that  he  might  be  able  to  eat  them. 
But  in  the  end  his  appetite  was  satisfied 
and  he  drew  the  fur  hood  of  the  warm 
sleeping-sack  over  him  and  retired  to  rest. 

At  one  of  the  native  villages  where  they 
were  hospitably  received  and  given  shelter 
by  the  Eskimos,  they  found  the  air  in  the 
hut  so  empty  of  oxygen  that  a  coal-oil  stove 
would  not  bum.  The  room  was  heated 
with  seal-oil  lamps,  and  the  heat  from  the 
bodies  of  the  human  beings  and  dogs.  Be- 
fore going  to  bed,  the  master  of  the  house 
closed  up  the  only  opening.  There  were 
fourteen  people  and  two  young  dogs  in  that 
one  small  room,  while  the  odor  from  the 
seal-oil  added  to  the  stifling  closeness  of  the 
air.    A  few  days  later  the  postmen  reached 
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Nome,  which  was  the  last  station  on  their 
great  circuit,  and  there  they  found  what 
seemed  genuine  civilization  again,  with 
town  life  going  on  after  the  American  fash- 
ion, in  apite  of  the  remoteness  of  the  place. 
The  mails  were  coming  in  hy  way  of  Daw- 
son City  once  a  week,  being  carried  2,000 
miles  by  dog-team,  and  only  two  months  old 
from  home.  These  are  the  most  remote  and 
the  most  difficult  mail  routes  which  Uncle 
Sam's  postmen  have  to  travel,  and  they 
offer  another  indication  of  the  remarkable 
ramifications  of  the  8er\'icc3  which  a  great 
[!overnmeiit  performs  fur  its  citizens. 


The  United  States  postal  service  is  the 
greatest  of  its  bind  in  the  world.  It  spends 
more  money,  employs  more  men,  and  inf«r- 
tsts  more  people  than  any  other  institution 
ever  established.  In  round  numbers  there 
are75,000  postoffices  and  250,000 employes. 
It  handles  annually  ten  billion  pieces  of 
mail  matter,  of  which  three  billion  are  let- 
ters. We  spend  on  the  service  as  much 
every  five  hours  now  as  in  an  entire  year  of 
Washington's  administration. 

Nearly  25,000  letters  a  day  go  astray 
from  careless  addressing,  and  the  valuables 
in  them  amount  to  more  than  a  million  dol- 
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lars  a  year.  The  auditing  department  is  the 
largestaccounting  office  in  theworld.  Every 
cent  is  tliere  accounted  for  and  it  requires 
more  than  five  hundred  clerks  to  do  it. 

This  is  regarded  as  the  most  efficient  gov- 
ernment service  of  such  proportions  in  the 
world  and  would  be  profitable  except  for  the 
thousands  of  tons  of  mail  matter  handled 
as  second-class  mail  matter  at  one  cent  a 
pound.  This  includes  all  classes  of  serial 
publications,  but  by  a  ruling  of  the  assist- 
ant postmaster  general  a  vast  quantity  of 
this  matter  has  been  excluded,  such  as 
paper-covered  books  and  so-called  newspa- 
pers and  magazines  that  secure  their  circu- 
lation, not  by  merit,  but  by  the  premiums 
given.  The  carriers  and  clerks  of  the  post- 
office  have  longer  hours  of  labor  and  more 
exacting  work  than  any  other  extensive 
branch  of  the  service. 

'3^     i3*     ^* 

PEARY  AND  THE  NORTH  POLE 

The  conquest  of  the  far  north  has  been 
tlie  object  of  the  energies  of  explorers  for 
many  a  vear,  and  more  than  one  of  the 
greatest  names  in  geography  have  gained 
their  fame  in  tliis  field  of  discoverv.  In  late 
vears  tliere  has  been  no  cessation  of  the  ef- 
fort  to  reach  the  North  Pole,  and  no  year 
j)asses  without  the  departure  of  some  con- 
hpicuous  expedition  on  that  quest.  Frank- 
lin, Kane  and  Greeley  have  been  followed 
by  Aiidree,  Xansen  and  Peary,  whose 
names  are  to-day  those  best  known  in  Arc- 
tic exploration,  the  first  for  his  disastrous 
balloon  journey  from  which  no  one  has  re- 
turned ;  the  second  for  his  achievement  of 
the  farthest  north ;  and  the  third,  our  own 
American  explorer,  for  his  persistence  in 
his  campaign  against  the  pole. 

Year  after  year,  Lieutenant  Kobert  E. 


Peary  lias  renewed  his  assaults  upon  the 
land  of  ice  and  snow,  each  time  accomplish- 
ing more  in  the  discovery  of  important 
geographical  and  scientific  facts,  and  each 
time  coming  nearer  to  the  goal  of  his  am- 
bition. In  this  year  of  1902  Lieutenant 
Peary  is  making  his  last  attempt  to  reach 
the  North  Pole,  for  his  wife  has  his  prom- 
ise that  he  will  not  go  again.  Already  he 
has  led  four  expeditions  and  has  made  seven 
voyages  into  the  Arctic  Seas.  He  has  had 
his  share  of  sufl^ering  and  reverses,  but  un- 
like most  polar  explorers,  who  lose  their 
enthusiasm  after  a  voyage  or  two,  he  per- 
sists in  the  cause  to  which  he  has  given  the 
l^est  years  of  his  life. 

A  glimpse  at  the  early  history  of  Peary 
will  help  to  indicate  the  character  of  the 
man  who  has  fought  so  courageously  for  this 
prize.  He  was  born  in  Pennsylvania  in 
1856,  but  passed  his  boyhood  and  youth 
in  Maine,  developing  a  love  of  outdoor  life. 
He  was  educated  at  Bowdoin  College, 
where  he  ranked  high  as  a  scholar  and  as 
an  athlete.  When  he  was  twenty-three 
years  old,  he  entered  the  service  of  the 
United  States  Government  in  the  Coast  and 
Geodetic  Survey  at  Washington,  and  after 
two  years  passed  examination  and  was  ap- 
pointed a  civil  engineer  in  the  Navy  De- 
partment. In  the  first  year  of  his  service 
he  planned  and  built  a  new  pier  at  Key 
West,  Florida,  which  the  contractors  had 
given  up  as  impossible  of  construction  at 
the  estimated  cost,  at  a  saving  of  nearly 
$30,000  below  the  estimate.  Next  he  was 
sent  to  Nicaragua  as  one  of  the  chiefs  of 
the  canal  survey  and  it  was  after  that,  when 
he  returned  to  Washington  in  1885,  that 
the  idea  of  Arctic  exploration  occurred  to 
him. 

He  made  his  first  journey  to  Greenland 
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in  1886,  and  then  spent  two  years  again  on 
the  survey  of  the  Nicaragua  Canal.  In 
1891  he  prepared  to  discover  the  northern 
limits  of  Greenland,  and  obtaining  some 
contributions  from  societies  and  friends,  ho 
added  all  his  own  savings  and  set  sail  north- 
ward. At  the  very  beginning  of  the  jour- 
ney, his  leg  was  broken  by  an  accident  on 
shipboard,  but  he  refused  to  return  home, 
and  spending  the  winter  in  Greenland,  the 
next  spring  he  set  off  with  a  single  com- 
panion. In  forty  days  they  covered  over  600 
miles,  reaching  on  the  4th  of  July  the 
northern  end  of  Greenland,  which  no  man 
ever  had  seen  before. 

By  his  indomitable  energy  Lieutenant 
Peary  obtained  the  funds,  equipment,  and 
an  additional  leave  of  absence  for  another 
ioumev.  His  chief  source  of  income  was 
liis  remarkable  lecture  tour,  which  earned 
liim  $13,000  in  three  months.  In  1893 
this  expedition  sailed,  Mrs.  Peary  accom- 
panying her  husband  to  tlie  far  north.  It 
was  at  these  Greenland  winter  quarters  that 
little  Anighito,  the  "snow  baby,"  was  born 
to  Lieutenant  and  Mrs.  Peary.  The  next 
summer's  journey  into  Greenland  brought 
so  many  perils,  hardships  and  disappoint- 
ments that  the  explorer  thought  his  Arctic 
work  was  finished.  He  soon  discovered, 
however,  that  he  could  not  be  contented  in 
comfort  at  home,  while  his  plans  for  reach- 
ing the  Pole  were  still  imtested.  In  1896 
and  1897  he  made  shorter  voyages  into  the 
Arctic  regions,  and  finally  completed  his 
plans  for  the  extreme  test. 

By  this  time  his  untiring  energy  had 
won  him  a  host  of  rich  and  influential 
friends  at  home,  and  they  were  making  the 
preliminaries  easy  for  him.  Supplies, 
money  and  vessels  were  no  longer  out  of 
reach,  and  in  the  summer  of  1899  Peary 


sailed  to  the  north  for  the  seventh  time, 
where  he  has  been  ever  sincef.  The  inter- 
vening winters  have  been  devoted  to  pre- 
paring the  way  for  his  dash  to  the  Pole. 
He  has  established  supply  stations  of  pro- 
visions at  intervals  all  the  way  along  Smith 
Sound,  Kennedy  Channel  and  Kobeson 
Channel,  to  Cape  Hecla,  the  place  of  de- 
parture across  the  ice  of  Lincoln  Sea  to- 
ward the  Pole.  Cape  Sabine,  where  Peary 
camped  for  the  winter  of  1901  and  1902, 
is  famed  in  Arctic  exploration  as  the  place 
where  nearly  all  the  members  of  the  Gree- 
ley expedition  perished  by  starvation  and 
cold  twenty  years  before. 

The  camp  was  within  a  mile  of  that  disas- 
trous camp  from  which  the  few  survivors 
were  rescued  by  Admiral  Schley,  then  cap- 
tain, as  a  result  of  his  own  indomitable 
bravery  and  energy. 

The  prospect  of  success  before  Lieuten- 
ant Pearv  comes  from  tlie  fact  that  he  has 
gained  the  most  exhaustive  experience  that 
anyone  has  to-day  in  the  field  of  Arctic  ex- 
ploration. In  the  Arctic  he  lives  as  an  Es- 
kimo and  speaks  as  an  Eskimo,  knowing 
as  well  as  they  how  to  drive  dog  teams, 
throw  harpoons,  and  subsist  upon  frozen 
walrus  and  seal  meat.  Taught  by  the  ex- 
perience of  the  past,  he  established  these 
supply  stations  so  that  when  he  should 
leave  the  last  one  of  them  behind,  to  begin 
his  hasty  journey  to  the  Pole,  he  would 
be  but  500  miles  distant  from  that  goal. 
The  announced  plans  for  this  dash  indi- 
cated that  the  explorer  would  take  with  him 
a  large  number  of  dogs,  a  party  of  Eskimos, 
and  as  a  companion.  Matt  Henson,  his 
faithful  body  servant,  who  has  been  his 
companion  for  years. 

It  was  supposed  that  the  distance  to  be 
passed  between  Cape  Hecla  and  the  Pole 
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extended  over  eveiy  settlement,  schools  and 
churches  have  followed,  until  frontier  and 
Arctic  hflrdshipB  have  almost  wholly  given 
way  to  the  comforts  of  civilization. 


GBEAT  FTTB-TBADINa 

COHFAinES  or  CAHADA 

Far  away  from  the  strife  of  contending 
political  parties,  and  little  visited  by  out- 
side affairs  in  the  winter,  sleeps  imder  its 
coat  of  snow  the  vast  kingdom  of  the  fur- 
traders.     Overhead  is  the  dazzling  bright- 


TRAPPERS  AT 


IN  THB  PAH  NORTH. 


neas  of  a  northeni  sty,  which  at  night  is 
covered  to  the  very  zenith  with  dancing 
auroras.  In  summer,  for  two,  three,  or 
more  months,  the  streams  are  unbound,  a 
luxuriant  vegetation  bursts  forth,  and  the 
summer  green  is  as  intense  as  the  wintry 
whiteness  has  been. 

Here  the  fur-trader  must  remain  king. 
Mink  and  heaver,  marten  and  otter,  wolves, 
foxes  and  bears  are  his  subjects,  and,  as 
in  the  case  of  all  autocrats,  the  subjects 
exist  for  the  profit  of  the  ruler. 

Perhaps  one-quarter  of  North  America 
will  always  remain  the 
fur  -  traders'  preserve. 
If  a  line  be  drawn  from 
Moose  Factory,  at  the 
foot  of  Hudson's  Bay, 
to  Norway  House,  at 
the  northern  end  of 
Lake  Winnipeg,  thence 
to  Fort  Resolution  on 
the  Great  Slave  Lake, 
and  westward  to  the 
Stikeen  River  on  the 
Pacific  Ocean,  the 
boundary  of  a  region 
will  be  marked,  to  the 
north  of  which  is  the 
fur-traders'  kingdom, 
which  likewise  includes 
the  whole  Labrador  pen- 
insula east  of  Hudson's 
Bay.  It  is  true  tliis  fur- 
traders'  line  has  for  two 
centuries  been  moving 
northward.  Time  was 
when  the  region  of  the 
Great  Lakes,  from  On- 
tario to  Superior  and 
Michigan,  was  the  home 
of  the  trader,     it   was 
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for  the  fur  of  this  large  area  that  the  early 
governors  of  New  France  and  New  York 
plotted  and  fought.  So,  later  on,  Rupert's 
Land^  as  the  Arctic  region  of  the  north  was 
called,  was  kept  by  the  Hudson's  Bay  Com- 
pany closed  under  fur-trading  conditions. 

Through  the  opening  up  of  this  region  by 
the  Dominion  of  Canada,  tlie  fur-line  was 
moved  north  four  or  five  hundred  miles. 
Perhaps  from  the  physical  condition  of  the 
country,  as  unsuited  to  agriculture  and  pos- 
sessed of  a  severe  climate,  the  region  north 
of  the  line  traced  above  may  always  re- 
main undisturbed  to  the  fur-trader.  Of 
this,  however,  no  one  can  speak  certainly, 
for  the  same  declaration  was  made  of  New 
York,  then  of  Canada,  and  later  still  of  Ru- 
pert's Land. 

There  is  a  strange  fascination  about  the 
life  of  the  fur-trader.  Placed  in  charge  of 
an  inland  fort,  surrounded  and  ministered 
to  by  an  inferior  race,  and  the  leader  of  a 
small  band  of  employes,  his  decisions  must 
be  final,  and  his  word  taken  as  law.  As 
a  monarch  of  his  solitude  he  has  great  re- 
sponsibility. Ilis  supply  of  goods  must  be 
obtained.  There  are  places  in  the  Yukon 
region  where,  hardly  more  than  a  decade 
ago,  nine  years  were  required  from  the  time 
goods  left  London,  until  news  of  their  re- 
ceipt reached  the  shippers  in  London.  It 
required  wisdom  and  foresight  to  manage 
a  post  80  remote. 

In  the  busy  season  scores  of  Indians, 
squaws,  and  children  may  be  seen  in  groups 
seated  on  the  ground  in  the  midst  of  the 
fort,  their  encampment  being  a  group  of 
tents,  bark  or  skin,  outside  the  stockade. 

Washington  Irving,  in  1818,  described, 
in  "Astoria,"  the  picturesque  and  somewhat 
hilarious  life  of  the  fur-trader  in  the  Nor'- 
wester  capital  of  Montreal.    Factors,  trad- 


ers, and  voyageurs  reveled  in  their  liberty 
till  the  advance  of  the  season  compelled 
the  voyage  to  be  again  undertaken.  They 
sang  at  Ste.  Anne,  as  they  entered  the  Ot- 
tawa River,  "their  parting  hymn,"  prayers 
were  said  to  the  patron  saint  of  the  voy- 
ageurs, the  priest's  blessing  was  received, 
and  they  hied  away  to  face  the  rapid,  de- 
charge,  or  portage  of  their  difficult  route. 
When  Fort  William,  on  Thunder  Bay, 
Lake  Superior,  was  reached,  they  turned 
over  tlieir  merchandise  to  new  relays  of 
men. 

Scattered  throughout  the  whole  fur-trad- 
er's territory  will  be  found  the  half-breed 
of  French-Canadian  or  Orkney  origin. 
Some  beautiful  lake  or  sheltered  bend  in 
(he  river,  or  the  vicinity  of  a  trader's  post, 
has  been  selected  by  him  as  his  home,  and 
partly  as  an  agriculturist  or  gardener,  but 
far  more  a  hunter  or  trapper,  he  rears 
his  dusky  race.  Soraotimes,  when  the  en- 
gag(?  had  served  his  score  or  two  of  years 
for  the  coinj)any,  he  retired  with  his  Indian 
spouse  and  swarthy  children  to  float  down 
the  streams  to  the  older  settlements,  to  what 
has  been  called  *'the  paradise  of  Red 
River,"  and  there,  building  his  cabin  on 
land  allotted  by  the  fur  company,  spent 
his  remaining  days. 

Whatever  may  be  said  of  its  influence* 
on  the  white  man,  the  fur-trade  has  been  a 
chief  nif^ans  in  cementing  the  alliance  be- 
tween the  white  and  red  man.  The  half- 
breeds  are  a  connecting  link  between  the 
superior  and  the  inferior  race. 

For  manv  years  it  was  the  inflexible  reir- 
ulation  of  the  Hudson's  T3ay  Company  to 
allow  no  half-breed  to  become  an  officer,. but 
the  rule  could  not  be  maintained,  and  on 
account  of  the  Hudson's  Bay  Company 
having  always  assisted  in  the  education  and 
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Christianization  of  the  native  people,  many 
of  them  ha^^e  risen  to  high  places  in  the 
fur-trade,  aa  well  as  in  other  spheres  of 
life. 

jt    J*    j« 
L  THE  WALLED  CITT 

OF  THE  NORTH 
''Quel  I>ec!"  (what  a  promuutorj )  cried 


The  Latin  nations  of  Europe  have  aK 
been  very  fond  of  giving  niek-uamea  to  J 
places  newly  discovered,  especially  if  dc-  I 
rived  from  some  first  impression  of  the  j 
scene,  so  "Quel  hec,"  became  Quebec,  and 
has  so  remained  ever  since.  Quebec,  be- 
cause of  its  isolated  position.  Las  kept  its  I 
ways  with  but  little  regard  to  the  changes  1 


KIVER  AT  MONTREAL. 


1  Norman  captain  as  he  stood  on  the  dock 
of  his  vessel  and  looked  at  the  great  wall  of 
rock  which  lined  the  bank  of  the  St.  Law- 


of  modem  civilization.  It  is  ihe  American  < 
Gibraltar,  and,  perhaps,  could  never  have  J 
been  taken  by  Wolfe  if  Jlontealm  had  not  J 
heroically   scorned  to    fight    behind   f>tone  I 


THE   RAPIDS   OF  THE  ST.   LAWRENCE  RIVER. 


wails.     Moutcalm   is  buried  in  tlie  Ursu- 
lioe  Cliuroli  fouudeJ  in  1639, 

It  is  noted  for  the  ancient  beauty  and 
vem-raljle  architecture  of  its  chapuls  and 
L'lmrcliea.  Here  French  and  Englisli  in 
peculiar  harnionv,  considering  racial  preju- 
dices and  differences  in  eustoma,  labor  and 
live  side  by  side.  Modern  conveniences  and 
acientitic  improvements  make  slow  progress 
here  and  it  is  of  all  American  cities  the 
moat  like  those  of  Mediieval  Europe.  The 
religioiis  customs  of  the  people  are  every- 
where most  in  evidence  and  are  the  first  to 
impress  the  visitor  who  ia  accustomed  (o  the 
free  and  easy  cosmopolitan  ways  of  life  in 
the  United  States. 


PILGRIMS  AND   SHRINES  IN 
CANADA 

The  shrine  at  Varennes  is  distinguished 
by  Ihe  possession  of  a  miracle-working  pic- 
ture of  Ste.  Anne,  that  at  tracts  great  crowds 
of  pilgrims.  Varennes  has  been  a  place  of 
pious  resort  since  1692,  and  a  beautiful 
church  stands  there,  from  which  every  year 


a  solemn  and  stately  procession,  bearing  the 
precious  picture,  sets  forth,  and,  passing 
up  and  down  the  village  street,  makes  glad 
the  hearts  of  thousands  assembled  to  do  it 
honor.  One  other  subsidiary  place  of 
pilgrimage  is  at  the  lovely  little  hamlet  of 
I'Ange  Gardien,  just  lielow  the  Falls  of 
Montmorenci,  where  there  la  a  consecrated 
shrine  of  Notre  Dame  de  Lourdes,  having 
a  statue  of  Our  Lady,  before  which  a  per- 
petually burning  light  serves  to  symbolize 
her  unwearying  intercession  on  behalf  of 
those  who  put  their  trust  in  her. 

But  however  deeply  these  shrines  may 
be  venerated,  and  however  aueeossful  may 
be  Ihe  prayers  properly  presented  at  them, 
they  pale  in  interest  before  that  of  Ste. 
Anne  de  Bcaupre,  the  oldest  and  most  re- 
nowned of  fhem  nil,  known  par  excellence 
as  la  Grande  Sainte  Anne,  because  of  the 
surpassing  number  and  brilliance  of  the 
miracles  that  have  been  wrought  thereat,  or 
as  la  Bonne  Sainte  Anne,  in  token  of  the 
high  place  it  holds  in  the  affections  of  the 
people. 

Ste.    Anne  de   Beaupre  ia  most  pictui- 
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esquely  situated  on  the  northern  bank  of  the 
St.  Lawrence,  a  little  more  than  twenty 
miles  below  Quebec.  It  does  not  seem  to 
be  very  clear  just  how  Petit  Cap,  that  being 
the  primitive  name  of  the  locality,  came  to 
be  indicated  as  the  spot  that  Ste.  Anne 
would  delight  to  honor  by  her  special  bless- 
ing. According  to  one  legend,  in  the  early 
days  of  the  Canadian  colony  some  Breton 
sailors,  being  overtaken  by  a  terrible  storm 
whilst  ascending  the  river,  made  a  vow  to 
Ste.  Anne  that,  if  she  would  rescue  them 
from  their  present  peril,  they  would  erect 
a  chapel  in  her  honor  on  the  first  spot  where 
thev  touched  land.  Scarcelv  had  they  made 
their  vow  when  the  wind  fell,  the  waves 
sank  to  rest,  the  heavens  shone  blue  above 
them,  and  presently  they  were  safe  on  shore 
at  Petit  Cap.  In  fulfillment  of  their 
promise,  they  built  a  little  wooden  chapel, 
which,  being  too  close  to  the  river-bank, 
speedily  fell  a  victim  to  the  floods,  and  was 
thereupon  replaced  by  a  more  substantial 
and  more  wisely  situated  edifice  of  stone. 
While  the  foundation  was  being  laid,  a 
dweller  in  la  Cote  de  Beaupre,  named  Louis 
Guimont,  for  many  years  a  sufferer  from  a 
disease  in  the  loins  that  bent  him  double, 
inspired  by  a  religious  fervor  that  enabled 
him  to  rise  superior  to  his  sufferings,  man- 
aged to  place  with  his  own  hands  "three 
large  stones  upon  the  growing  walls;  and 
lo!  tlie  third  stone  had  scarcely  been  ad- 
justed to  its  own  niche,  when  there  passed 
through  the  pain-racked  toiler  a  strange 
feeling  of  exaltation  and  strength ;  and 
standing  erect  for  the  first  time  in  many 
years  he  shouted  aloud  in  wonder  and  joy 
at  the  miracle  that  had  been  wrought.  The 
report  of  this  marvel  quickly  spread.  All 
the  little  world  of  that  primitive  com- 
munity fell  to  talking  about  it,  and  among 


those  to  whom  it  brought  a  mighty  hope 
was  Marie-Esther  Kamage,  the  wife  of  Elie 
Godin.  She,  poor  soul,  had  been  bowed 
down  for  a  long  time  under  an  affliction 
that  compelled  her  to  drag  herself  painfully 
along  by  dint  of  crutches,  and  seemed  be- 
yond the  power  of  human  aid  to  alleviate. 
Hearing  from  her  husband  of  how  Louis 
Guimont  had  been  blessed,  she  determined 
to  seek  relief  from  the  same  source.  Forth- 
with she  repaired  to  the  holy  spot  and  in- 
voked Ste.  Anne's  intercession  on  her  be- 
half. Her  prayer  was  granted.  Her  in- 
firmities departed  from  her,  and  she  went 
back  to  her  home  rejoicing. 

These  miracles  were  followed  by  many 
others,  not  less  remarkable,  whose  reputa- 
tion, spreading  abroad,  ere  long  made  the 
little  ^tone  chapel  the  most  celebrated  place 
of  pilgrimage  in  Canada. 

-Twelve  years  after  the  erection  of  the 
church  it  became  the  treasurv  of  one  of  the 
most  precious  relics  the  Catholic  Church 
in  Canada  possesses ;  namely,  a  part  of  the 
bone  of  one  finger  of  Sainte  Aiine  herself. 
Sent  in  1668  to  Bishop  Laval  by  the 
Chapter  at  Carcassone,  it  was  confided  to 
the  care  of  Henri  Nouvel,  one  of  the  Jesuit 
missionaries  in  Xew  France,  and  first 
solemnly  exhibited  to  the  adoring  congre- 
gations in  the  Chapel  of  Ste.  Anne  de 
Beaupre  on  the  12th  March,  1670.  The 
history  of  this  inestimable  treasure  is  thus 
told  by  Abbe  Casgrain : 

"During  the  reign  of  Marcus  Aurelius 
the  infidels  invaded  the  Holy  Land  and  de- 
stroyed all  the  monuments,  public  or 
private,  together  with  the  coffins  they  en- 
tombed. One  coffin,  however,  escaped  this 
sacrilegious  treatment.  The  infidel  icono- 
clasts could  neither  break  it  open  nor  harm 
it;  and  in  their  rage  they  cast  it  into  the 
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sea.  But,  strange  to  say,  although  of  a 
prodigious  weight,  the  coffin,  instead  of 
sinking  to  the  bottom,  floated  lightly  upon 
the  waves  until  it  found  a  resting-place  in 
the  sands  near  the  town  of  Apt,  in  Prov- 
ence. Here  it  lay  hidden  for  a  long  time. 
One  day  some  fishermen  from  the  town 
caught  in  their  net  a  fish  so  large  that  they 
had  to  disembark  in  order  to  drag  it  to  land. 
When  they  had,  after  tremendous  efforts, 
got  the  monster  on  shore,  he  took  to  leaping 
and  throwing  himself  about  with  such 
energy  and  purpose  as  to  dig  a  deep  hole 
in  the  beach,  and  thereby  bring  to  light  the 
buried  coffin.  Forthwith  the  people  gath- 
ered and  sought  to  open  it,  but  again  it 
defied  all  efforts,  and  accordin'gly  was,  by 
the  bishop's  direction,  deposited  in  a  crypt 
which  was  then  walled  up,  a  burning  lamp 
having  first  been  placed  inside. 

"The  centuries  slipped  away  unevent- 
fully until  Charlemagne  came  to  Apt  as 
C!onqueror  of  Provence.  He  took  up  his 
quarters  with  the  Baron  Cazeneuve,.  who 
had  a  son  deaf  and  dumb  from  his  birth. 
Charlemagne,  no  less  reno^vned  for  his 
Christian  faith  than  for  his  martial 
prowess,  ordered  a  purification  of  the 
church,  which  had,  through  the  neglect  of 
the  people,  become  the  abode  of  the  owls 
and  the  bats.  On  the  day  appointed,  all 
Provence  assembled  for  the  ceremony.  In 
the  very  midst  of  the  solemnities  the  deaf- 
mute,  forcing  his  way  through  the  throng, 
indicated  to  Charlemagne,  by  eager  gesticu- 
lations, that  he  should  cause  a  certain 
ancient  wall  to  be  torn  down.  Charlemagne 
not  only  gave  orders  accordingly,  but  with 
his  kingly  hands  assisted  in  the  work.  The 
long-forgotten  crypt  was  opened,  and  there, 
still  burning  brightly,  stood  the  lamp  lit 
many  centuries  before.    The  first  to  enter 


the  crypt  was  young  Cazeneuve,  and 
scarcely  had  he  set  foot  within  it,  when  he 
cried  with  a  loud  voice  that  filled  the  whole 
neighborhood:  *In  this  sacred  place  re- 
poses the  body  of  the  thriceglorious  Anne, 
mother  of  the  Virgin  Mary.'  The  king, 
accompanied  by  the  archbishop,  then  went 
down  into  the  crypt,  and  after  having  made 
obeisance,  opened  the  coffin  without  any 
difficulty,  finding  therein  a  perfect  body 
with  this  inscription :  *This  is  the  body  of 
Sainte  Anne,  mother  of  the  Virgin  Mary.'  " 

V*       v^        v^ 

NOBTH  AMEBICAN  TOTEMISM 

What  is  a  Totem?  Broadly,  the  badge 
of  a  clan  or  tribe,  but  something  signifying 
a  great  deal  more  than  mere  political  or 
social  alliance.  It  is  not  only  a  tribal  em- 
blem, but  also  a  family  signal ;  not  merely 
a  symbol  of  nationality,  but  also  an  expres- 
sion of  religion ;  not  simply  a  bond  of  union 
among  primitive  peoples,  but  also  a  regu- 
lator of  the  marriage  laws  and  of  other 
social  institutions.  A  totem  is  a  "class  of 
material  objects  which  a  savage  regards 
with  superstitious  respect,  believing  that 
there  exists  between  him  and  every  member 
of  the  class  an  intimate  and  altogether 
special  relation." 

The  use  of  totems  seems  to  have  been 
first  noticed  among  the  !North  American 
Indians,  and  the  word  itself  is  an  Indian 
one.  In  the  Ojibway  tribe  there  are  no 
fewer  than  twcntv-three  different  totems, 
or  clan  divisions.  Nine  of  these  are  quad- 
nipeds,  marking  out  the  wolf,  the  bear,  the 
beaver  and  other  clans ;  eight  are  birds,  five 
are  fishes,  and  one  is  the  snake.  In  other 
words,  the  members  of  the  tribe  who  carry 
these  devices  by  so  doing  mark  themselves 
as  belonging  to  a  distinct  division  of  it,  to 
be  for  all  time  and  for  certain  practical 
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purposes  distinguished  and  separated  from 

the  other  divisions. 

It  is  easy  enough  %vith  totems  of  this 
character  to  iuJagiiic  a  basis  of  worship  as 
the  origin  of  tho  tribal  badge,  but  it  is  not 
wsy  lo  sec  the  meaning  in  otlier  cases.  For 
instance,  the  totems  of  some  of  the  other 
Indian  tribes  are  such  things  aa  corn, 
potato,  tobacco-plant,  and  rccd-grass;  as 
medicine,  tent,  lodge,  bonnet,  leggings,  and 
knife;  aa  sun,  earth,  sand,  salt,  sea,  snow, 
ice,  water,  and  rain ;  as  thunder,  wind,  and 
even  as  "many  seasons." 

Next  til  tlie  Xortb  American  Indians,  the 
aboriginal  tribes  of  Australia  present  the 


TOTEM-POLES    IN    AN    ALASKAN    VILLAOB. 


most  developed  fonn  of  totemism  of  any 
peoples  of  onr  time.  Among  the  Austral- 
ians is  to  lie  found  the  same  use  of  totems 
as  among  the  Indians,  and  chiefly  taien 
from  the  animal  kingdnm. 

In  Crnlral  America  it  is  found  among 
some  of  the  trilK-s  of  Taniinia  ;  and  in  South 
Aiuciica  it  is  found  in  Colombia,  Venez- 


uela, Guiana  and  Patagonia ;  and  traces 
also  have  been  supposed  among  the  aborig- 
ines (not  the  Incas)  of  Peru.  In  Aus- 
tralia it  is  universal, — we  aiieak,  of  course, 
always  of  alwriginul  peoples, — and  in 
Africa  it  appeai-s  to  be  general  in  the  south 
and  west,  and  on  the  equator.  It  is  found 
alike  in  Bengal  and  in  Siberia,  in  Poly- 
nesia and  in  China. 

In  Samoa  it  is  said  that  if  a  Turlle-mau 
ate  of  a  turtle  he  grew  very  ill,  and  the 
voice  of  the  turtle  was  lu'ard  in  his  inside, 
saying:  "lie  ate  me.  I  am  killing  liim." 
If  a  Prickly-sea-nrchin-nian  eoiirimncd  one 
of  these  shell-tish,  a  prickly  sea-urchin  grew 
in  his  body  and  killed 
him.  If  a  ilullet-man 
ate  a  mullet,  be  squint- 
ed. If  a  Cockle-man  car- 
ried away  a  cockle,  it 
appeared  on  some  part 
of  his  person ;  and  if 
he  ale  it,  it  grew  on 
his  nose.  If  a  Panana- 
man  used  a  banana  leaf 
iiiv  a  eaji,  he  Ix'came 
bal.l.  If  a  Butterfly- 
man  caught  a  butterfly, 
it  struck  him  dead.  If 
a  Fiiwl-man  ate  a  fowl, 
delirium  and  death 
resulted.  And  so  on, 
all  going  to  show  that 
among  some  lotem  peo- 
ples, if  not  among  all.  the  totem  has  some- 
thing of  the  quality  of  a  fetich;  as  well  as 
the  significance  of  a  family  emblem. 

Totemism  has  reached  the  most  extensive 
development  and  use  among  the  aborigines 
of  Alaska  an.l  British  Cilnmlna.  There 
they  live  in  totem  houses  and  every  act  is 
regulated  by  totem  superstitions. 
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BERMUDA,  THE  ISLAND  OF  LILIES  AND  ONIONS 


Easter  lilies  and  succulent  onions  and 
pota(i»cs  lognthcr  reach  perfection  in  tlio 
CtTmudns.  Many  lliousand  boxes  of  lilies, 
ready  for  Easter  services  in  the  cities,  reach 
New  York  in  ihc  early  spring  and  in  the 
early  nutumn.  ilauy  hundred  thousands 
of  bulbs  reach  the  same  port  for  the  green- 
liousca  of  the  cities  iu  winter. 

Almost  the  entire  export  product  of  the 
Boil  in  the  Bermudas  is  lilies,  onions  and 
potatiics.  In  Xoveiul)er  and  Ileei'iiihi-r  the 
■■!y  buibs  are  planted  in  lung  njwi,  clus;;  to- 


gether, and  they  grow  slowly  all  winler. 
Karly  in  March  the  shipment  begins  and  . 
during  the  month  steamer  after  steamer  is 
loaded  with  these  delightful  creations  of 
uaturc.  The  stalks  are  cut  low,  retaining 
the  buds  and  blossoms,  and  they  are  packed 
in  light  wooden  boxes.  They  arc  sent  to 
Hamilton,  the  chief  town  of  the  islands, 
whence  the  vessel  lakes  them  to  New  York 
in  a  voyage  of  about  three  days. 

If  a  deep  row  •<(  lilies  about  ibe  altar  o( 
a  cliurcb  a^jpuurs  bt-autiful,  it  can  be  real 
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ized  how  superb  is  a  vast  field  of  these 
flowers  set,  as  it  were,  in  a  frame  of  dark 
cedar  trees.  The  lover  of  the  delicate  and 
beautiful  can  not  look  on  such  a  glorious 
picture  without  a  thrill  of  emotion. 

The  earliest  potatoes  to  reach  the  cities  of 
the  United  States  come  from  the  Bermudas, 
and  with  the  three  products,  lilies,  onions 
and  potatoes,  the  scant  forty  square  miles 
of  territory  in  this  group  of  nearly  400 
islands  is  thus  the  year  around  almost 
wholly  occupied. 

The  first  discoverer,  in  1522,  was  a 
Spaniard  named  Bermudez,  whence  the 
name.  George  Somers,  an  Englishman, 
was  wrecked  there  in  1609  and  there  has 
been  an  unsuccessful  effort  made  by  Eng- 
lish geographers  to  cause  the  group  to  be 
generally  known  as  Somer's  Isles. 

V*         V*         V* 

NEGBO  LIFE  IN  THE  BAHAMAS 

The  reliance  on  the  powers  of  the  bush 
doctor  or  "obeah-man"  is  almost  universal 
among  the  black  people  in  the  Bahamas, 
who  greatly  prefer  him  to  the  authorized 
practitioner.  Jn  some  cases  the  remedies 
prescribed  are  simple,  if  not  eflBcacious.  A 
dose  of  sea-water  is  considered  beneficial 
for  a  broken  arm,  and  to  hold  salt  in  both 
hands  is  reckoned  a  certain  remedy  for 
various  of  the  ills  to  which  flesh  is  liable, 
and  is  also  held  to  be  of  use  in  warding  off 
ghostly  enemies  in  the  shape  of  evil  spirits. 
Singularly  enough,  the  same  shield  is  used 
against  the  powers  of  darkness  by  peasants 
in  the  west  of  Ireland. 

It  is  common  when  the  bush  doctor  is 
consulted,  for  him  to  pronounce  that  the 
patient  is  suffering  from  an  ailment  caused 
by  the  presence  of  a  beetle  or  a  spider  in 
one  oi  the  limbs.    The  doctor  proceeds  to 


extract  the  intruder,  by  sucking  the  afflicted 
limb,  producing  the  creature  from  his 
mouth  at  the  end  of  the  operation,  in  proof 
of  its  efficacy.  Spools  of  cotton,  buttons, 
nails,  and  so  forth  are  sometimes  "extract- 
ed" in  a  similar  fashion. 

In  his  character  as  wizard,  the  obeah- 
man  is  in  request  to  guard  the  crops  of 
pineapples  or  oranges  from  the  hands  of  the 
spoiler,  the  ships  from  storms  and  ship- 
wreck, and  the  crew  from  death  and  dis- 
aster. Not  a  schooner  leaves  the  port  but 
has  a  bit  of  obeah  attached  for  good  luck  to 
the  mast,  while  beneath  their  shirts  a  string 
of  charmed  twine  preserve?  tiie  iiic*i  from 
danger  by  land  or  water.  Vacant  houses 
are  also  protected  from  intruders  during  the 
owner's  absence  by  the  obeah-man.  To  ef- 
fect this  police  duty,  a  bar  is  rolled  up  con- 
taining a  few  rusty  old  nails  and  some 
pieces  of  rushes,  and  laid  on  the  threshold 
of  the  cabin ;  on  seeing  this  mysterious  ball, 
no  negro  dares  to  enter  the  house  unlaw- 
fully. A  rudely  carved  head,  fastened  on 
a  tree,  is  a  secure  guardian  for  a  cocoanut 
or  orange  grove,  while  a  horn  with  a  cork 
on  it  stuck  full  of  pins  and  a  bottle  of  water 
underneath,  is  a  favorite  protection  against 
thieves  or  spirits.  It  would  be  a  bold  evil 
spirit  who  would  enter  the  field  so  guarded ; 
he  knows  right  well  that  the  pins  would 
prick  him  and  force  him  to  enter  the  bottle 
of  water ;  no  negro  would  dream  of  intrud- 
ing within  an  enclosure  where  such  a  bottle 
was  displayed.  When  the  obeah-man's 
charges  are  high,  or  faith  is  weak,  occasion- 
ally the  owner  of  a  farm  throws  himself  on 
the  good  feeling  of  depredators.  Visitors 
may  sometimes  see  a  placard  fixed  to  a  post 
in  a  field  of  maize  on  which  is  painted  the 
polite  request,  "If  you  steal  the  com,  do 
please  leave  the  blades." 
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Tlumgh  the  obeali-man  ia  usually  re- 
sorted to  by  owners  who  may  have  been 
robbed  of  their  goods,  any  one  in  authority 
may  be  appealed  to  on  an  emergency  when 
no  clue  can  be  had  to  the  delinquent.  The 
following  paper  was  one  day  sent  to  the 
governor's  secretary : 

"Mr.  Secretary :  Will  yon  pleaae  have 
the  person  arrested  who 
stole  my  clothea?  This 
is  tlie  prayer  of  your 
humble  servant,  John 
Smith," 

When  free  from  pliys* 
ical  pain  and  not  im- 
mediately pressed  by  his 
ureditors,  of  whom  he 
has  Id  general  many, 
the  darkey  is  full  uf 
enjoyment  of  life,  and 
there  ia  much  in  life 
for  him  to  enjoy.  What 
would  be  the  object 
of  wasting  existence  in 
Wearisome  toil  or  mon- 
otonous drudgery,  in  a 
delicious  climate  where 
a  cotton  garment  is 
ample  for  comfort,  and 
sufficient  money  can 
he  obtained  by  a  few 
weeks'  "sponging"  to 
Bflpply  f^ock-coa^  chim- 
ney pot  hat  and  um- 
brella for  a  man  on 
high  days  and  holi- 
daya;  while  a  week  or 
too  spent  in  digging 
Wefl  in  which  to  plant  maize — a  labor  (hat 
tin  little  Congo  gardeners  decline  to  per- 
form, on  the  grounds  of  its  being  especially 
die  work  of  "femilly  wimmany" — or  in 


weeding  the  pine-fields,  will  procure  for  the 
women  the  wherewithal  to  purchase  ostrich- 
feathers,  white  or  colored  satin  boots, 
muslins  and  laces  for  festive  occasions, 
amongst  which  funerals  and  attendance  at 
divine  service  are  not  the  least  popular. 

At  a  church  a  little  distance  out  of  Kiuge- 
ton  in  Jamaica,  another  island  of  the  West 


QATBERING   HAHANAB   IN  JAMAICA. 


Indies,  the  clergv^nian  proposed  to  shorten 
the  afternoon  service  so  as  to  enable  the 
congregation  t/j  take  advantage  of  a  street 
railway  car  that  passed  the  church  in. 
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turning  to  the  city.  On  hearing  of  the 
threatened  change  a  black  man  remon- 
strated with  the  rector.  "Indeed,  sir,"  he 
urged,  "our  ladies  will  nebbcr  tink  it  worth 
while  to  dress  merely  to  sit  in  church  for 
one  hour !"  It  must  be  observed  that  in  the 
West  Indies  negresses  are  almost  invariably 
spoken  of  as  "ladies."  At  first  it  sounds 
pecidiar  to  hear,  "Missus,  dere's  a  lady  at 
de  back  door  wants  you  to  gib  her  a  pair  of 
old  boots,"  or  "Dat  lady  hab  basket  of  eggs 
to  sell,"  but  one  quickly  gets  used  to  it. 

In  speaking  of  "going  for  a  few  weeks' 
sponging"  it  must  not  be  supposed  that  un- 
sophisticated darkies  resort  to  the  civilized 
method  of  extortion  known  in  colloquial 
United  States  as  "sponging."  In  the  Ba- 
hamas the  term  is  applied  to  a  cruise  under- 
taken for  the  purpose  of  fishing  up  sponges 
from  the  banks  of  coral  sand  which  extend 
for  great  distances  in  the  archipelago.  The 
water  on  these  banks  averages  only  three 
fathoms.  On  this  submarine  Sahara,  the 
black,  leathery,  roundish  lumps  which, 
after  undergoing  much  tribulation,  eventu- 
ally develop  into  the  inviting-looking  ad- 
junct to  the  morning  bath,  have  settled 
down,  aft^r  their  brief  but  erratic  youth,  to 
sedate  repose  in  the  crystal  waters,  till 
snatched  from  their  retreat  by  the  penetrat- 
ing hook  of  the  sponger. 

Very  unsightly  and  evil-smelling  objects 
the  sponges  are  when  first  torn  from  their 
native  element,  a  sulphur  stream  or  steep- 
ing flax  being  hardly  more  obnoxious  to  the 
olfactory  nerve.  Sponging  has  all  the  at- 
tractions of  a  gambling  adventure.  Should 
the  cruise  be  successful,  the  profits  are 
largo  and  enough  money  may  be  made  in  a 
short  time  to  ensure  the  enjoyment  of 
months  of  idleness.  And  idleness  is  a  real 
luxury  when  a  man  can  recline  under  the 


shade  of  his  own  guava  or  orange  tree,  and 
have  the  latest  news  from  the  passing 
neighbors  as  they  saunter  along,  their 
fanners  (round  flat  baskets  of  palm  leaves) 
piled  with  glowing  tomatoes,  large  green 
avocado  pears,  or  red  and  yellow  peppers, 
for  sale  in  town — or  else  chew  sugarcane  or 
smoke  a  pipe  as  the  spirit  moves  him,  tak- 
ing no  thought  for  the  morrow,  which  is 
pretty  sure  to  be  simny  and  balmy  as  today. 
Dwellers  in  the  dark  and  sombre  north 
can  hardlv  realize  the  chann  and  loyous- 
ness  that  seem  to  radiate  from  earth  and  air 
in  the  lotus-eating  southern  climes.  The 
mere  sense  of  existence  becomes  in  itself  a 
happiness;  one  can  understand  what 
animals  probably  feel  in  pleasant  pastures 
on  brilliant  days.  Then,  as  the  sun  sinks 
slowly  downwards,  the  golden  heaven  glows 
over  a  rejoicing  earth,  flashing  every  mo- 
ment into  richer  beauty  beneath  the  de- 
parting rays,  while  rosy  beams  of  light 
streaming  upwards  like  so  many  auroras  are 
a  singular  and  very  beautiful  effect  often 
to  be  seen  in  a  Bahama  sunset.  When  the 
sun  has  set  new  beauties  appear,  every  bush 
and  tussock  becoming  alive  with  thousapds 
of  fireflies ;  and  when  a  silvery  green  moon 
rises  in  the  calm  deep  sapphire  sky,  it  is 
diflUcult  to  decide  whether  night  or  day  be 
the  more  full  of  loveliness. 

t9*      «i5*      J* 

CUBA'S  FIBST  FBESIDENT 

Cuba  has  gone  far  enough  on  its  way 
toward  independence  to  elect  and  inaug- 
urate the  first  president  of  the  Island  Ke- 
public.  The  Cuban  who  wdll  enter  history 
with  this  noteworthy  distinction  is  General 
Tomas  Estrada  Pabna,  whose  name  has 
been  prominent  in  all  the  Cubans'  strug- 
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fles  for  freedom  for  many  yeara.  Of 
course,  tliere  have-  been  provisional  officials 
of  Cuba  during  the  periods  of  insurrection, 
but  these  organizations  were  only  tem- 
porary, and  were  not  calculated  for  any 
lime  except  the  period  of  warfare  against 
S^ain,  Gomez,  Maceo,  CiBneros  and  Garcia 
aiu  proud  names  in  the  history  of  the 
Cuban  struggle  for  liberty,  but  the  name 
of  Palma  must  stand  wilh  them  as  that  of 
a  great  man  and  a  noble  patriot 

General  Pahna  was  born  in  Cuba  and 
was  educated  to  be  a  lawyer,  Wlien  the 
Ten  Years'  War  against  Spain  broke  out, 
hla  father,  who  was  a  rich  planter  in  the 
province  of  Santiago,  suffered  many  ahusos 
and  penalties  for  his  support  of  the  Cuban 
cause.  His  property  was  destroyed  or  con- 
fiscated by  the  Spanish,  aud  his  wife  was 
killed.  Toung  Palma  went  into  the 
patriotic  army  and  soon  rose  to  a  high  rani: 
in  the  insurgent  forces.  He  was  finally 
chosen  president  of  the  provisional  govern- 
ment of  the  island.  He  was  captured  after 
nine  y^ars  of  fighting  and  was  taken  as  a 
prisoner  to  Spain.  He  remained  in  cap- 
tivity, because  he  refused  to  swear  al- 
jpgiance  to  Spain  as  the  price  of  freedom, 
Imt  after  the  end  of  the  insurrection,  ho 
ivaa  released  and  came  to  ihe  United  States, 
For  a  time  General  Palma  lived  in  Hon- 
duras, where  he  held  important  positions 
under  the  govemmt'nt,  and  married  the 
(laughter  of  the  president  of  that  Central 
American  Republic,  Returning  to  the 
United  Slates  be  made  his  home  in  the  vil- 
lage of  Central  Valley,  New  York,  ^^'here 
he  kept  a  school  for  Cuban  hoys  whose 
parents  desired  them  to  have  a  genuine 
American  education.  At  the  time  he  was 
elected  president,  General  Palma  had  not 
been  in  Cuba  for  twenty  years. 


At  the  outbreak  of  the  Cuban  Insurrec- 
tion, which  ended  in  the  freedom  of  the  isl- 
and. General  Palma  became  the  head  of 
tLe  Cuban  Junta  in  New  York,  and  di- 
rected the  organized  support  and  assistance 
to  his  struggling  countrjTnen,  His  ener- 
getic service  against  Spain  brought  him  the 
worthy  reward  of  being  the  first  president 
of  the  Cuban  Republic.    General  Palma  is 


sixty-six  years  old,  n  man  of  edncation  a:-d 
though tfnlness,  conservative  in  his  judg- 
ments, and  admired  alike  by  Cubans  and 
Americans,  His  expressions  after  his  elec- 
tion were  such  as  to  increase  the  confidence 
in  which  he  was  generally  held.  He  de- 
fined bis  policy  toward  the  United  States  aa 
follows : 

"The  principal  object  of  the  Cuban  R&- 
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public  sbonld  be  first  to  secure  the  most 
friendly  relations  with  the  American  people 
who  helped  ub  in  our  hour  of  need.  We 
will  always  bear  in'  mind  the  work  of  the 
United  States  in  helping  us  to  obtain  our 
independence  from  the  Spanish  rule.  At 
the  same  time  we  should  try  to  secure  from 
the  Washington  government  all  advantages 
possible  for  our  products  by  reasonable  re- 
duction of  the  important  duties,  especially 
on  sugar  and  tobacco,  as  this  is  the  only 
way  for  Cuba  to  escape  the  absolute  ruin 
of  these  two  industries  which  are  the  bases 
of  its  actual  wealth." 

The  Cuban  election  did  not  develop 
much  opposition  to  General  Palma,  as  Gfen- 
eral  Maso,  the  opposing  caodidate,had  with- 
drawn. There  were,  however,  some  partisan 


expressions  of  dissatisfaction,  tt  was 
chained  by  his  political  enemies  that  Gen- 
eral Falma  was  the  American  candidate. 
It  is  impossible  to  believe,  however,  that  he 
would  at  any  time  hold  the  interests  of  his 
own  country  as  second  to  those  of  the  great 
republic  of  the  north.  It  may  be  assumed 
that  he  will  be  as  patriotic  a  president  of 
Cuba  as  he  has  been  a  citizen  in  working 
for  the  island's  interests.  At  tbe  same  time 
he  has  the  most  friendly  feeling  toward  the 
United  States,  from  his  knowledge  of 
American  conditions,  gained  by  nearly 
twenty  years'  residence  in  this  country. 
The  vice-president  of  the  Cuban  Republic, 
elected  at  the  same  time  with  him,  is  Doctor 
Luis  Estenez,  once  secretary  of  justice  in 
General  Wood's  cabinet. 
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SAKTO  DOMINGO— THE  BONES 
OF  COLTJMBTJS 

Ohristoplier  Colmiibus,  the  discoverer  of 
America,  was  born  in  Genoa,  Italy,  about 
the  year  1435,  A.  1).,  and  died  at  Vallado- 
lid,  SpaiD,  in  profound  obscurity,  JUay  20, 
150G.     Ilia  body  was  deposited  in  a  vault 
in  the  Convent  Church  of  the  Franciscans, 
where  it  remained  for  some  time ;  but  after- 
wards, according  to  a  request  made  in  his 
will,   his  remains  were 
removed  to  the  city  u\ 
Santo  Domingo   in    li;- 
"beloved     Hiapaniul:i," 
Rnd  placed  in  a  small, 
enclosed    vault    iu     tlir 
calliedral.     Just  t<i  tin 
right  of  this  vault  wf-rc 
deposited     the    remains 
r)f  Don  Diego,  the  son 
of  Columbus,  who  died 
III  Montalbun,  in  ITi^B; 
nnd  long  afterwanls  the 
bones  of  Don  Luis,  llie 
grandson  of  Cohimbus, 
were     brought    tn     ili^' 
same  place.   Thus  thirc 
were  tliree  crypts  in  iho 
Cathedral  of  Santo  Do- 
mingo,   oac   containing 
the    remains    of    Christopher    Columbus, 
one  those  of  Diego,  and  the  third  those  of 
Lois. 

With  regard  to  all  these  remains,  the  ob- 
scurity seems  to  have  lieen  profound  until 
tli«  year  1783.  It  was  known  to  students  of 
local  history,  that  ibe  remains  of  Chris- 
topher Columbus  were  somewhere  in  the 
building;  but  even  the  traditions  as  to  his 
son  and  grandson  were  lost,  or  at  least  very 
vague.  In  that  year,  while  making  some 
Blight  repairs  and  alterations,  a  crypt  was 


unexpectedly  found,  and  in  it  a  small 
metallic  case,  without  any  inscription, 
which  was  at  once  accepted  as  contain- 
ing the  remains  of  Christopher  Columbus. 
In  the  year  1796  the  war  between  Trance 
and  Spain  was  brought  to  a  close,  and  the 
Spaniards  were  compelled  to  cede  to  the 
French  all  the  Spanish  part  of  the  island  of 
Sauto  Domingo;  but  by  the  courtesy  of  the 
French  officials  they  were  allowed  to  con- 
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vey  the  supposed  remains  of  Columbus  to 
Havana,  and  the  exhumation  was  solemnly 
made  on  the  20th  day  of  Dt'cember,  1795. 
On  the  14th  of  May,  1877,  the  crypt  con- 
taining the  remains  of  Don  Luis  was  ac- 
cidentally discovered.  This  discovery 
caused  much  excitement,  and  revived  an 
old  tradition,  that  tlie  bones  removed  in 
17tl5  were  not  those  of  Christopher  Colum- 
bus. The  authorities  now  decided  to  make 
a  careful  investigation,  which  should 
verify,  or  else  forever  set  at  rest,  the  tradi- 
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tion.  Their  efforts  were  crowned  with  suc- 
cess. On  the  gospel  side  of  the  chapel  (the 
left  facing  the  altar)  they  found  two 
crypts,  the  first  one  empty,  because  the  re- 
mains had  been  carried  away  in  1795;  the 
second  one  contained  a  small  metallic  case, 
with  inscriptions  in  Spanish  on  both  the 
outside  and  inside  of  the  cover — "Most  il- 
lustrious and  reno\vned  personage,  Don 
Cristoval  Colon,"  and  "Discoverer  of 
America,  First  Admiral."  The  chest  was 
ojxfned,  only  to  increase  the  certainty;  on 
the  interior  of  the  cover  were  found  the 
words,  "Alost  illustrious  and  renowned  per- 
sonage?, Don  Oistoval  Colon." 

On  the  two  sides,  and  on  the  front,  were 
the  letters  C.  C,  A.,  meaning  Christopher 
^.*olunibus.  Admiral.  Upon  careful  exam- 
ination of  the  contents,  there  were  found 
UiUis  and  bone-dust,  very  few  and  small, 
with  a  small  bit  of  the  skull,  a  leaden  ball, 
and  a  small  silver  plate  inscribed  "U. 
Cristoval  Colon." 

I)r.  Coppee  says  in  his  article  on  this 
subject  in  St^>ddart'3  Review,  from  which 
tliis  is  niainlv  taken: 

ft' 

"Every  onr*  who  was  present  at  once  ac- 
cepted this  ocular  proof,  that  what  was  left 
of  the  lx>dy  of  the  great  discoverer  had  not 
JKcn  tnken  away  to  Havana,  but  was  really 
there  before  his  eves,  with  an  indubitable 
record  of  identification.  It  mav  be  doubted 
whether  in  the  wildest  scenes  of  internecine 
strife  and  blood  in  all  its  history,  Santo 
Dfuningo  had  ever  witnessed  such  popular 
excitement.  Time  had  brought  them  the 
knowledge  of  a  great  treasure.  Te  Deums 
were  sung.  The  Legislature  at  once  made 
an  api)ropriation  from  'the  extraordinary 
funds'  of  ten  thousand  dollars  as  a  contri- 
bution to  a  fitting  monument.  The  arch- 
bishop^ Roquc  Cocchin,  kept  his  secretaries 


busy  in  sending  the  news  of  the  discovery 
evervTi'here.     .     .     . 

"When  the  news  reached  the  Spanish 
capital,  it  struck  everybody,  court  and  peo- 
ple alike,  with  painful  surprise.  The  honor 
of  Spain  was  supposed  to  be  impugned.  It 
was  not  only  humiliating  in  itself,  but  it 
argued  great  carelessness  in  the  Spanish 
officials,  at  the  time  of  the  translation,  that 
for  more  than  seventy  years  they  should 
have  fixed  upon  Spain  the  delusion  that  the 
precious  remains  of  the  great  discoverer 
were  resting  in  the  Cathedral  of  Havana, 
and  that  generations  of  reverential  visitors 
to  ^the  pilgrim  shrine'  had  been  wasting 
their  sentiment  on  a  mistaken  object. 

"The  letter  of  the  archbishop,  with  the 
accompanying  proofs,  was  placed,  by  order 
of  the  king,  in  the  hands  of  the  most  ap- 
propriate body.  La  Real  Academia  de  la 
Ilistoria.  A  special  committee  was  ap- 
pointed to  take  the  matter  in  hand.  Of 
course  they  reported  adversely,  charging 
the  Santo  Domingans  with  schemes  and 
fraud,  and  absurd  credulity. 

"The  controversy  that  ensued  brought 
out  a  work  of  three  hundred  and  thirty- 
seven  pages  from  the  hand  of  the  arch- 
bishop. In  this  valuable  work  he  goes  over 
much  historical  matter  not  before  generally 
known.  An  unprejudiced  perusal  dissi- 
pates every  shadow  of  art  or  deception. 
Few  things  are  so  clearly  proven,  as  that 
tlie  remains  of  the  great  discoverer  are  still 
preserved  in  the  Cathedral  Church  of  Santo 
Domingo,  the  spot  which  he  selected  as  his 
burial-place.  It  has  been  proposed  to  erect 
a  lofty  column  over  the  sacred  dust,  'which 
shall  tell  the  passing  ships  of  every  nation 
of  Hhe  gratitude  of  mankind  to  Christopher 
Columbus.' " 
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VOODOO  WOESHIP  IN  HAITI 

Voodooiam  is  Ihe  "black  art"  of  uncivil- 
ized negroes.  Some  uf  its  more  harmleaa 
fomiB  exist  -wherever  there  are  large  com- 
Diunities  o£  black  people,  and  many  of  its 
charms  and  incantations  are  used  even 
among  the  superstitious  whites. 

Back  in  the  dark  forests  of  savage  Haiti. 
it  reached  its  greatest  power  a  few  years 
ago,  and  a  small  contributioQ  to  a  bush 
doctor  would  cause  tlie  restoration  of  any- 
thing stolen  by  a  negro  anywhere  on  the 
island.  The  doctor  would  not  seek  the  cul- 
prit but  would  merely  let  it  be  known  that 
a  charm  had  been  sold  to  the  man  who  had 
been  robbed. 

The  stories  "f  ■'"■■  v.-^.l-r,  rjtcs  are  inde- 


scribably horrible,  and  it  has  never  yet  been 
satisfactorily  proven  that  they  are  all  true, 
This  much  is  known.  Their  special  cerc- 
mo'nies  and  incantations  take  place  in  some 
secluded  part  of  the  forest  where  rocka  or 
ravines  make  a  natural  barrier  to  ob- 
servers. The  devotees  gather  in  a  small 
circle  around  a  basket  containing  the  divine 
snake,  which  imparts  any  desired  wisdom 
or  knowledge  to  the  priest  or  priestess  in 
charge.  Dancing  about  this  circle  by  moon- 
light until  exhausted,  the  votaries  sit  down 
and  wait  silently  till  the  priest  or  priestess, 
who  continues  the  dance,  falls  into  convul- 
sions, ending  in  a  trance,  during  which  the 
snake  reveals  the  truth  of  any  secret  de- 
sired.   After  this  the  debauch  of  worship 
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begins  and  with  it  the  orgies  of  blood  and 
canbibalifim^  if  such  be  true,  as  several  al- 
lege<l  witnesses  have  asserted. 

Other  forms  of  Voodoo  worship  are  car- 
ried on  in  the  towns  bv  the  witch  doctors, 
and  the  superstitious,  though  not  indulging 
in  any  of  the  worship,  supply  themselves 
with  charms  and  observe  the  various  means 
of  warding  off  the  work  of  evil  spirits. 

The  word  Voodoo  comes  from  the  word 
Vaudois,  the  name  given  to  the  followers 
of  Peter  Valdo,  who  founded  the  sect  Val- 
denses  or  Waldenses  of  Piedmont.  The 
historical  massacre  of  these  Christians  in 
1655  is  remembered  in  Milton's  sonnet, 

"Avenge,  O  Lord,  Thy  slaughtered  saints, 

whose  bones 
Lie    scattered   on   the   Alpine   mountains 

cold.'' 

The  most  horrible  stories  of  cannibalism 
were  told  of  these  Christians  and  the 
French  emigrants  to  Haiti  gave  the 
name  Vaudois  to  the  cannibalistic  rites  of 
the  negroes.  In  Switzerland  Voudai  is  the 
name  given  to  a  wild  and  monster  hunts- 
man, who  is  a  sorcerer,  voudai  signifying 
sorcerer.  In  some  parts  of  Haiti  and 
Louisiana,  Voodoo  is  the  name  of  a  Satanic 
personage  who  is  given  homage  in  a  form 
of  devil  worship,  and  he  in  return  gives 
special  powers  to  those  who  sell  themselves 
to  his  service. 

It  may  be  interesting  to  mention  that 
from  a  source  pretending  to  much  more 
depth  of  learning  comes  the  assertion  that 
this  widespread  practice  and  worship  de- 
rives its  name  from  the  Ewe  language 
spoken  on  the  west  coast  of  Africa,  in  which 
vo  moans  "fear  of-'  and  du  means  "a  god." 

It  is  claimed  that  large  numbers  of  the 
Kwe  Africjans  were  sold  to  the  slave  traders 
by  a  (•oTiquering  king  and  carried  to  Haiti. 
The  reason  given  to  explain  why  the  rest  of 


West  Indies  were  so  long  free  from  Voodoo- 
ism  is  that  the  English  and  Dutch  took 
their  slaves  from  the  Gold  Coast  of  Africa, 
where  Voodoo  worship  was  unknown.  Also 
the  introduction  of  Voodooism  into  Louis- 
iana is  accounted  for  from  the  importation 
by  the  French  and  Spaniards  of  slaves  from 

Haiti. 

The  present  condition  of  Voodooism  in 

the  West  Indies  is  such  that^  if  practiced 

at  all  in  any  of  its  barbarous  rites,  it  is  done 

with  the  utmost  socrecv  and  official  investi-' 

•■ 

gation  has  been  unable  to  imearth  it. 

ji   J$   J$ 

THE  cocoAinrr  and  its  uses. 

Someone  has  aptly  called  the  cocoanut 
palm  the  giraffe  of  trees,  and  beyond  ques- 
tion there  is  a  suggestion  of  that  animal  in 
the  slender,  curving  trunk,  with  its  feather- 
duster-like  top  of  clustering  branches  and 
nuts.  Found  all  the  way  around  the  world, 
in  the  tropical  island  and  coast  regions  of 
Asia,  Africa,  South  America,  Australia, 
the  Atlantic,  Pacific  and  Indian  Oceans,  it 
is  a  wonderful  tiee  of  very  great  value. 

In  its  natural  state,  the  nut  furnishes 
refreshing  and  nourishing  food  and  drink. 
From  the  fiber  of  the  thick,  outer  husk, 
cordage  and  cocoanut  matting  are  made. 
The  outer  shell  of  the  nut  itself,  and  the 
wood  are  used  for  fuel  in  native  dwellings, 
for  which  the  leaves  furnish  a  thatch,  and 
the  matting  for  walls,  partitions  and  car- 
pets. Thus  every  part  of  the  remarkable 
tree  is  utilized. 

The  most  valuable  commercial  products 
come  from  the  meat  of  the  nut  In  some 
countries  it  is  ground  and  pressed  to  extract 
the  oil,  and  elsewhere  the  nut  meats  are  per- 
mitted to  dry  in  the  sun,  and  then,  as 
"copra,"  are  shipped  to  Europe  or  America 

to  be  made  into  soap,  cosmetics  and  toilet 
preparations. 
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PORTO   RICO  AND  ITS  CHARACTERISTICS 


The  United  States  ended  its  war  with 
Spain,  wi.h  the  Island  of  Porto  Bico  and 
the  little  islands  adjacent  to  it  undeniably 
American  posaessions.  There  was  no  sug- 
gestion on  the  part  of  the  people  of  Porto 
Kico  that  they  should  he  left  to  form  a  re- 
public of  their  own,  as  was  planned  for 
Cuba,  nor  did  they  oppose  Americiui  rulr.'  as 
the  Filipinos  were  du- 
ing.  It  has  been  neces- 
sary, therefore,  only  fur 
the  United  States  li- 
establish  a  local  islaud 
government  under 
American  guidance,  and 
this  has  been  done,  Tlif 
island,  with  ils  popula- 
tion approaching  ],- 
000,000,  is  the  most 
thickly  settled  of  iho 
larger  islands  of  the 
West  Indies.  It  was 
discovered  by  Colum- 
bus on  his  second  voy- 
age in  1493,  am!  it:* 
largest  city,  Poncn, 
bears  the  name  of  one 
of  its  first  governors. 
Ponce  de  Leon,  thi' 
famous      Spanish     ex-  m  .-kim.  •■> 

plorer,  discoverer  and  undefeated  conquomr, 

When  General  Allies  landed  on  the  island 
with  the  American  forces  in  1898,  he  was 
welcomed  joyfully  by  the  people,  who  were 
glad  to  know  that  they  were  about  to  pass 
under  the  rule  of  the  great  American  re- 
public. Since  that  time  there  have  been 
some  political  differences  as  to  the  policies 
of  this  government  in  its  control  of  Porto 


Rico  but  these 
inatcd  and  the  ] 
and  contented. 
salubrious  and 
with  epidemics 
in  Cuba.  It  hi 
tional  interest 
"whitest"  "i  tli 


diiEculties  have  been  eliro- 
people  today  are  prosperous 
The  island  is  exceptionally 
it  has  never  been  afflicted 
such  as  have  been  common 
IS  another  point  of  exwp- 
in  the  fact  that  it  is  the 
e  Antilles,     It  is  the  onlv 


pm:- 


oTie  of  the  West  Indian  islands  in  which  the 
negroes  are  outnumbered  by  the  whites,  who 
comprise  nearly  600,000  of  the  total  popu- 
lation. 

The  resoupcea  are  by  no  means  fully  de- 
veloped, although  the  production  of  coffee, 
sugar,  and  tobacco  is  a  considerable  in- 
dustry. Besides  these  staples,  the  island 
abounds  in  other  tropical  products,  some  of 
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which  but  wait  the  invcatoicnts  of  Amer- 
ican capital  and  American  energy  to  be- 
come highly  profitable.  Under  Aiufriciin 
rule  education  is  being  fostered  and  the 
cleanliness  of  the  island  is  l)eing  main- 
tained to  the  manifest  advantage  of  hcallh 
conditions.  San  Juan,  the  capital,  on  iln 
north  coast  of  the  island,  is  a  clean  iiml 
picturesque  West  Indian  city,  particularlv 
interesting  to  American  visitors  for  the  his- 
toric associations  that  center  around  its  old 
Spanish  fortifications  and  public  buildinj:-^. 
It  was  founded  in  1.^11  by  Poneo  dc  Leun, 
With  its  riclmess  of  resources,  its  iK-nur-. 
of  scenery,  and  its  charm  of  climate,  Vav\<< 
Rico  is  sure  to  become  a  favored  islam  I 
among  the  newly  acquired  possessions  c.f 
the  United  States. 

The  Spaniard  for  many  centuries  had 
everything  his  own  way  lu  Porto  Kico  and 
therefore  in  every  respect  the  Americans 
found  it  to  be  thoroughly  Spanish.  The 
BtreetB  of  the  towns  are  often  so  narrow  that 
I  two  wagons  pass   with   difficulty  and  the 


sidewalks  are  sometimes  too  narrow  for 
two  persons  to  walk  comfortably  abreast. 
The  gloom  is  increased  by  the  balconies  that 
project  from  the  second  stories,  where  on 
evenings  the  familioa  ait  and  talk  across  to 
one  another.  Ponce,  with  ils  close  adjoin- 
ing villages,  has  50,000  inhabitants,  al- 
though there  are  not  more  than  one-third 
that  number  in  the  town  proper.  The  sea- 
port of  Ponce  is  two  miles  away  at  La 
Playa  which  has  about  4,000  inhabitants 
Mayaguez  has  12,000  inhabitants  and  is 
die  place  where  Columbus  first  landc<l  on 
■  Ijr  island.  They  have  a  monument  to  com- 
iiu  iiinrate  the  fact. 

The  introduction  of  American  capital 
and  American  methods  is  rapidly  develop- 
ing the  tropical  resources  of  the  island  and 
changing  the  customs  of  the  people,  R«i^ 
wiivs  are  being  improved  and  extended, 
new  steamship  lines  are  plying  betireen 
JCew  York  and  San  Juan,  new  hotels  snd 
stores  are  being  established.  But  nothing 
can  change  the  beauty  of  the  island. 
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bare  earth  where  the  fire  had  been,  there 
were  some  shining  white  particles  of  metaL 
He  ex&mined  them  and  found  the  out-crop- 
pings  of  a  vein  of  silver.  Then  he  remem- 
bered the  dream  of  his  boyhood,  which  had 
brought  him  there,  in  which  an  angel  ap- 
peared and  told  him  that  he  would  be 
buried  in  a  silver  vault  under  a  great 
church  which  be  would  erect  in  the  far 
wilderness  of  Mexico. 

Without  disclosing  his  secret,  be  worked 
the  mine  alone  for  five  years  and  the  ore 
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brought  him  $3,000,000.  With  this  he 
opened  it  up  on  an  extensive  plan  and  be- 
fore his  death  he  had  paid  the  royal  fifth 
to  the  king  of  Spain  amounting  to  more 
than  $20,000,000.  The  rest  of  his  fortune 
be  spent  in  settling  emigrants  upon  well- 
equipped  tracts  of  land,  and  in  due  time 
he  rested  according  to  his  dream  in  the 
silver  vault  underneath  the  great  stone 
church  he  had  buih.  But  today  his  mine 
is  only  a  cave  for  the  little  animals  that 
remain  in  the  surrounding  fields  and  woods. 
There  are  hundreds  of  mines  in  the  un- 
known mountain  regions  which  are  worked 


by  natives  or  priests  who  are  contented  with 
a  bare  sufficiency  for  support  Many  of 
these  are  believed  to  contain  fabulous  riches 
equal  to  those  whoee  one-fifth  once  made 
Spain  the  richest  government  and  natim 
in  the  world. 

The  Santa  Enlalia  mines  in  Chihuahua 
are  still  rich  producers,  and  the  church  still 
receives  one  sixty-fourth  ttom.  the  oldest  of 
them  as  the  result  of  a  curious  compact.  In 
1706  several  desperadoes,  confined  in  the 
prison,  killed  the  guards  and  escaped  to  the 
mountains,  where  they  defied 
every  effort  at  capture.  As 
their  crimes  were  particularly 
atrocious,  the  vigilance  of  the 
authorities  never  relaxed  and  a 
large  reward  was  offered  to  the 
Indians  for  the  robbers'  scalps. 
Snch  honors  were  about  even, 
for  the  desperadoes  fortified 
themselves  in  a  cavern  having 
secret  outlets  deep  in  the  almost 
inaccessible  mountains,  and 
made  the  region  uninhabitable, 

One  day  a  few  years  later,  an 
Indian  came  to  the  padre  of  the 
village  bearing  a  letter  which 
stated  that  the  desperadoes  desired  for- 
giveness of  church  and  state,  not  only 
because  they  now  desired  to  live  right 
the  rest  of  their  lives,  but  because  the  saints 
had  prospered  them  so  that  they  eonld  make 
the  padre  and  the  gOTemor  rich  beyond 
their  wildest  dreams. 

The  absolution  and  the  pardon  were  soon 
secured,  for  which  a  vast  amount  of  silver 
ore  was  turned  over  and  a  pact  made  that 
one  sixty-fourth  of  the  entire  output  of  the 
mine  should  he  set  apart  for  the  building 
of  a  gr«jt  cathedral.  In  a  few  years  the 
Cathedral  of  the  City  of  Chibtuhna  was 
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begnn  and  completed  and  equipped  at  a 
cost  of  $2,000,000.  The  yield  was  above 
$2,000,000  a  year  for  nearly  a  century. 
Then  the  Apaches  overran  the  country  and 
the  mines  were  abandoned  for  many  years. 
At  this  time  efforts  are  being  made  to  re- 
cover the  lost  wealth  of  the  mines. 

FXILaTTE,  THE  NATIONAL 

DRINK  OF  MEXICO 

The  Spanish  conquistadores,  when  they 
landed  in  Mexico  under  the  leadership  of 
Cortez  in  1519,  found  the  natives  cultivat- 
ing the  maguey  for  the  sake  of  the  liquor 
extracted  from  it.  There  are  said  to  be 
more  than  thirty  varieties  of  the  maguey  in 
Mexico,  and  from  most  of  them  pulque 
(pronounced  pool-kay)  and  other  beverages 
may  be  made.  About  two-thirds  of  the 
number  yield  "agua  miel"  or  honey-watet, 
and  from  about  one-fifth  of  the  varieties  of 
the  plant  the  best  liquor,  called  "pulque 
fino,"  is  produced. 

The  maguey  is  to  the  native  Mexican 
what  the  cocoanut  tree  is  to  the  South  Sea 
Islanders.  It  yields  food,  drink,  clothing, 
shelter,  and  useful  things  of  all  sorts.  The 
fibers  of  the  leaf  are  used  as  thread  and 
twine,  and  by  breaking  off  one  of  the  sharp 
thorns  in  which  the  leaves  terminate,  and 
rolling  and  twisting  together  the  fibers  at- 
tached to  it,  you  have  a  needle  and  thread 
ready  for  use.  Ropes  made  of  the  fibers 
are  strong  and  lasting,  though  they  are  not 
quite  so  good  as  homespun  ones.  The  pulp 
of  the  leaves  furnishes  a  writing  material 
like  that  prepared  from  the  Egj'ptian 
papyrus.  The  earliest  Mexican  manu- 
scripts, adorned  with  drawings  and  illumi- 
nations, were  written  upon  maguey  paper. 
The  large,  strong,  glossy  leaves  of  the  plant 


are  also  used  to  roof  the  houses  of  the  poor, 
and  from  a  leaf  folded  down  its  length 
spouts  to  conduct  away  the  rain  from  the 
roofs  are  made. 

The  maguey  is  a  plant  of  a  striking  and 
handsome  appearance,  and  a  great  plain 
covered  with  row  upon  row  of  magueys  at 
regular  intervals,  stretching  uninterrupt- 
edly till  the  horizon  or  the  boundary  moun- 
tain range  is  reached,  is  a  sight  that  cannot 
fail  to  impress  the  spectator.  The  leaves 
are  eight  or  nine  feet  long,  a  foot  wide  and 
eight  inches  thick  near  the  root.  After  sev- 
eral years  there  springs  from  the  heart  of 
the  plant  a  great  central  shaft,  upwards  of 
twenty  feet  in  height,  and  bearing  many 
yellowish  green  flowers.  But  this  exhausts 
the  strength  of  the  plant,  and  it  soon  after- 
ward dies.  As  the  maguey  flowers  but 
once  in  its  life,  and  that  only  after  many 
years  of  preparation,  it  is  commonly  known 
in  the  United  States  as  the  century  plant, 
the  notion  being  that  it  blooms  only  once 
in  a  himdred  years. 

The  maguey  on  a  pulque  estate  are 
planted  in  lines,  with  intervals  of  three 
yards  between  them.  In  suitable  soil  they 
require  no  attention  until  the  period  of 
productiveness  is  reached.  This  is  by  no 
means  to  be  regularly  calculated  on ;  but 
it  is  believed  that  ten  years  may  be  taken 
as  about  an  average  time.  By  long  and 
careful  observation  the  natives  have  learned 
to  know  almost  the  exact  time  at  Avhicli  the 
great  central  flower-stem  is  about  to  appear, 
elust  before  this  happens  they  cut  into  the 
plant  and  extract  its  heart,  leaving  only  a 
thick  outside  rind  serving  as  the  wall  of  a 
reservoir,  about  two  feet  deep  and  eighteen 
inches  across.  Into  this  receptacle  the  sap 
intended  by  nature  to  supply  nourishment 
for    the    tall    flowering    stem    continually 
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Qirrro,  the  stbanoest 

CITY  IN  THE  WORLD 

The  capital  of  the  Eepublic  of  the 
Equator,  or  Ecuador,  occupies,  among  the 
capitals  of  the  world,  the  position  that  some 
animals  and  flowers  do  in  their  respective 
kingdoms.  It  is  a  peculiarity,  an  anomaly, 
a  paradox,  if  not  a  monstrosity.  Just  as 
some  shrubs  have  leaves  that  simulate  flow- 
ers, so  Quito  has  some  conditions  which 
simulate  the  conditions  of  metropolitan  ex- 
istence, but  the  general  effect  is  bizarre  and 
strange. 

Quito  is  a  to^^'n  of  several  thousands  of 
inhabitants.  Xo  one  quite  knows  whether 
there  arc  forty  or  eighty  thousand.  Quito- 
nians  say  that  there  are  eighty  thousand 
inhabitants ;  strangers  doubt  if  there  are  so 
manv  as  half  that  number.  The  first 
peculiarity  is  that  there  are  no  chimneys  to 
the  houses,  and  consequently  no  smoke 
rises.  Charcoal  onlv  is  burned  there,  and 
thus  the  to^vn  is  relieved  from  that  oppres- 
sive and  noxious  cloud  that  makes  some 
cities  occasionallv  intolerable.  A  second 
peculiarity  is  that  while  the  streets  are  well 
paved  with  cobblestones  in  the  roadway, 
vou  mav  pass  davs  in  the  town  and  never 
see  a  w^heeled  vehicle  at  all.  There  are 
some  carriages  at  Quito,  but  they  are  rarely 
used  ;  when  one  of  them  rattles  along,  every 
one  will  turn  to  look  at  it,  as  at  some 
curiositv. 

A  third  peculiarity  is  that  while  the 
bulk  of  the  population  is  Indian  in  its  char- 
arUr,  dn-s-ed  in  ponchos  and  short  linen 
tronf^r-.  vou  will  see  a  considerable  num- 
Imt  of  |;<ofi]r%  white  men,  walking  about  in 
fn^^k  ^"aT-  :jijd  wearing  tall  hats.  These, 
vou  v.I!l  ijiid.  ure  the  enliirlitened  and  cul- 
tivat'd    white    men,    natives    of    Span'*'^ 


origin,  who  fancy  that  they  form  the  nation 
of  Ecuadoriaiis — the  Indians,  of  course,  do 
not  count.  Every  white  man  who  can  pos- 
sibly manage  it,  wears,  in  Quito,  a  frock 
coat  and  a  tall  hat,  to  emphasize  his  im- 
portance and  highly  civilized  condition. 
This  dress  justifies  him  in  calling  himself 
"Doctor,"  and  others  in  so  styling  him. 
Another  peculiarity  about  Quito  is  that 
there  is  no  hotel  there.  There  is,  indeed, 
a  restaurant  Avhich  calls  itself  an  hotel. 
There  are  establishments  where  rooms  can 
be  hired  for  lodgings;  but  hotel,  properly 
speaking,  there  is  none. 

The  means  of  access  to  Quito  are  also  re- 
markable. In  the  midst  of  a  wide  upland 
moor,  some  hundred  miles  away  to  the 
south,  a  paved  road  suddenly  starts,  and 
extends,  with  more  or  less  interruption,  to 
Quito,  which  it  enters  from  the  south. 
Along  a  portion  of  this  road,  twice  a  week, 
a  broken-down  old  omnibus,  drawn  bv  six 
mules,  with  their  backs  and  necks  in  various 
degrees  of  h  ideous  rawness,  urged  on  by  the 
shrieks  and  shrill  whistling  of  three  drivers, 
rolls  slowly  into  Quito.  This  is  the  only 
public  conveyance  in  the  interior.  One  or 
two  bulloek-earts  may  be  met  upon  the  road. 
All  other  communication  with  the  outside 
world  is  on  horse  or  mule  back.  Such  are 
the  facilities  of  intercourse  with  this  citv  of 
Indians,  tall  hats,  and  less  agreeable  things. 

Quito  can  only  be  reached  by  a  journey, 
mainly  on  mule  back,  which,  including 
ordinary  stoppages,  may  occupy  ten  days, 
over  one  of  the  most  difficult  roads  in  the 
world.  Starting  from  Guayaquil,  a  steamer 
takes  you  seventy  miles  up  the  fine  stream 
of  the  Guayas  to  Babakoyo,  alias  Bodegas. 
There  the  mules  must  be  ])acked,  and  thence 
you  ride  for  eight  hours  along  a  road  whicli, 
in  the  dry  weather,  may  be  called  good,  to 
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the  foot  of  the  Andes.  Then  couics  a  climb 
of  JO.llOO  ffct,  pari  of  it  along  nx'kj  tracks 
to  which  the?  name  of  road  can  hardly  be 
given.  Then  there  is  a  descent  of  2,000 
feet  to  the  valley  of  the  ('hinibo.  From 
Guaranda  there  is  an  aecent  of  about  5,000 
feet,  and  the  ahoiilder  of  Chimborazo  must 
be  crossed.  To  cross  Chimborazo,  either 
^■ou  niusi  go  up  to  such  a  height  that  yon 
run  a  considerable  risk  of  suffering  from 
mountain  sickness,  or 
you  may  go  by  a  slight- 
ly lower  road,  and  run 
a  considerable  ehaiice 
of  being  suffocakd  in 
mud,  which  is  often  np 
to  your  horse's  girths. 
From  Chiiiil>or!i2ii  to 
Ambato  the  great  bleak 
moors  have  to  be  passed. 
From  Ambato  the  cciaeh 
to  Quito  may  be  taken. 
It  will  lie  iiiiagiued 
that  in  traveling  over 
such  olevaliona  some  of 
the  roads  will  be  very 
bad.  During  the  jour- 
ney one  has,  in  fact, 
to  go  over  every  sort,  ^.^o  guano  -Jied  tor  tor 
from  the  finest  paved 
causeway  (almost  unused)  to  entire  alv 
sence  of  any  track  whatever.  Sometimes 
the  path  leads  over  miles  of  rocks,  which 
fine  couM  hardly  imagine  one  could  crawl 
"long,  yet  which  the  mules  manage  to  sur- 
inoiint.  Sometimes  it  is  through  miles  of 
'niid,  and  through  sloughs,  where  many 
poor  heaats  of  burden  are  lying  dead. 
Somef/iues  the  slope  is  so  steep  that  one 
bonders  bow  to  remain  on  the  animal's 
"Bek.  Sometimes  the  road  is  converted  into 
*  fc/j-ent  by  the  rain,  or  into  a  deadiv  slide 


where  there  is  no  sure  footing;  sometimes 
it  has  given  way,  leaving  but  a  few  inches 

for  passage.  Sometimes  a  landslide  blocks 
the  way,  save  for  a  few  inches  on  the  preci- 
pice's edge.  Sometimes  one  must  wander 
over  the  boggy  mountainside,  as  the  road 
has  simply  become  an  obstacle  to  progress. 
In  the  mountains  the  road,  be  it  said,  is 
.11  li;i-i  ;i  iiiiiT  ]i;iili  oui  from  their  sides, 
.::!■  !  (  I  ill  j.i.r.L-i  111.,  been  reached  and  the 
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long  Tnterandinc  Valley  attained,  which  is 
the  chiefly  populated  portion  of  Ecuador. 
The  scenery  is  entrancing,  or  rather  would 
be  90  if  two  things  pennitted  the  soul  to 
Iw  entranced.  One  obstacle  is  the  enorraons 
amount  of  clouds,  which,  though  sometimes 
a  beauty,  often  mar  the  scene,  so  dense  and 
continuous  are  they.  The  other  obstacle  is 
caused  by  the  necessity  of  careful  attention 
to  the  road  and  horse,  and  of  hastening  for- 
ward as  quickly  aa  possible.  Reat-houaes 
are   rare,  sometimes  mere   Indian   hovels, 
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always  fonlly  filthy  to  a  degree  beyond  pow- 
ers of  decent  description.  The  rain  is  often 
toirentiaL  When  the  road  is  dry,  many 
of  the  difficulties  and  dangers  disappear. 
But  the  cold  winds  on  Chimborazo  are  often 
very  formidable,  and  one  must  not  stay 
long  to  admire  his  beauty.  Apart  from  the 
glorious  exuberance  of  the  precipitous  hill- 
side forests  on  the  maritime  face  of  the 
Andes,  and  of  the  splendid  sweep  of  the 
vast  cereal-bearing  valleys  and  slopes  on  the 
eastern  aspect,  there  is  much  of  surpassing 
loveliness;  and,  although  in  the  rest-houses 
unspeakable  filth  and  squalor  prevail,  there 
is  interest  and  pleasure  in  the  journey. 

The  climate  is  very  equable.  It  rains 
for  three  hundred  days  in  the  year,  and 
ordinarily  in  the  afternoon.  It  is  warmer 
out  of  doors  than  inside  the  house.  A  vis- 
itor is  always  requested  to  keep  on  his  hat 
when  he  calls,  as  the  rooms  are  so  cold,  and 
many  i)eople  sit  in  their  overcoats.  The 
town  is  9,300  feet  above  the  sea,  and  to 
breathe  is  often  a  matter  of  great  difficulty 
for  the  unacclimated.  No  stranger  coming 
to  Quito  but  wonders  how  he  will  ever  get 
away  again,  and  it  is  not  likely  that  any 
person  would  wish  to  revisit  this  City  of 
the  Incas.  Amongst  the  other  deficiencies 
of  this  strange  place  is  the  entire  absence 
of  any  cultivated  society,  with  the  exception 
of  a  few  families.  There  are,  on  the  other 
hand,  some  noisy  military  bands,  and  some 
of  the  tunes  they  play  are  lively.  There  is 
an  obsei*vatorv ;  but  the  astronomer  has 
never  vet  taken  the  trouble  to  ascertain  the 
true  longitude  of  the  place. 

There  are  no  greater  thieves  in  the  world 
than  tlio  Quitonians.  If  you  pay  a  visit, 
your  host  unlocks  his  drawing-room  door 
for  you  ;  the  room  is  never  left  open.  And 
eacli  person  leaving  his  room  locks  it  be- 


hind him.  Pilfering  is  a  fine  art  in  Quito. 
The  article  to  be  appropriated  is  moyed 
from  place  to  place  till  it  vanishes  entirely. 
The  houses  are  built  round  courtyards  and 
the  reception  rooms  are  very  fine ;  the  car- 
pets, mostly  manufactured  locally,  are 
superb.  The  address  of  the  whites  is  most 
courteous;  hands  are  shaken  on  leave-tak- 
ing at  least  three  times,  and  the  hat  is  taken 
off  on  going  down  the  staircase  to  the  court- 
yard. 

The  post  arrives  regularly.  You  will 
not  be  troubled  with  business,  as  no  one 
ever  thinks  of  keeping  an  engagement,  and 
you  will  feel  a  great  and  lasting  relief  when 
you  have  literally  shaken  the  dust  of  the 
place  from  off  your  feet. 

(^     «9*     J^ 

JaJxjl,  the  city  of  mud 

Where  else  in  the  world  will  you  find  a 
city  built  of  mud  300  years  old?  Lima, 
the  capital  of  Peru,  has  more  than  100,000 
people,  and  it  is  built  of  mud.  It  is  about 
six  miles  around  it  and  two  miles  from  one 
side  of  it  to  the  other.  It  has  a  network 
of  narrow  streets,  which  cross  one  another 
at  right  angles,  with  spaces  clipped  out  here 
and  there  for  parks  and  plazas.  The  houses 
are  all  of  one  or  two  stories,  flush  with  the 
sidewalks,  and  in  the  business  sections  cage- 
like balconies  hang  out  from  the  second 
stories,  so  that  you  are  shielded  from  the 
sun  as  you  pass  through  the  city. 

Lima  looks  wonderfully  substantial,  and 
you  would  imagine  it  to  be  made  of  massive 
stone,  which  here  and  there  is  wonderfully 
carved.  Some  of  the  walls  look  like  mar- 
ble, others  imitate  granite,  and  houses  of 
all  the  colors  of  the  rainbow  line  the  streets 
like  substantial  walls.     About  the  chief 


/fd^vcrthy  Fact*  ^  A.tt  /fatiotu 


this  country  that  was  still  living  in  the  past, 
in  the  belief  that  its  natural  resources  justi- 
fied energetic  development.  And  so  they 
have  obtained  concessions  from  the  Bolivian 
gdvernment  by  which  they  have  large 
privileges  in  financial,  mining,  railway, 
agricultural  and  industrial  enterprises,  and 
it  is  believed  that  a  new  day  is  dawning  for 
this  "land  of  the  llama."    So  we  may  ex- 
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pcct  to  soc  the  peculiar  grass  boats  of  Lake 
Titicaea  superseded  by  American-built 
steamers,  and  the  toilsome  stage  journey 
over  the  high  roads  of  the  Andes  abolished 
in  favor  of  an  American  railway  train 
which  shall  penetrate  the  range  by  passes 
and  tunnels.  The  rich  forests  of  rubber, 
the  gold  and  copper  mines  of  the  Incas,  and 
the  other  natural  wealth  of  this  country  will 


be  levied  upon  to  pay  a  tribute  to  Yankee 
energy  and  business  sagacity. 


CLDCBINO  THE  HIGHEST 

AKEBICAN  MOITHTAIN 

Aconcagua  is  the  highest  mountain  in 
South  America,  and  consequently  in  the 
Western  Hemisphere,  for  we  have  no  peak 
in  North  America  that  equals  it.  The  great 
mountain  which  rears  its  summit  22,422 
feet  into  the  air,  or  more  than  four  miles, 
is  in  the  Andes  range,  about  100  miles  from 
the  Pacific  Ocean,  almost  due  east  of  Val- 
paraiso, on  the  boundary  between  Chile  and 
the  Argentine  Republic. 

Few    mountain-climbers  have  tad   the 
hardihood  to  attempt  this  peak,  owing  to 
the  difiicultics  of  the  ascent.    You  pant  like 
a  djing  consumptive ;  then  the  dust,  which 
smothers  everything,  gets  into  your  throat 
and  chokes  you;  you  cough  exhauatingly 
and  pant  worse  than  ever.     Every  effort, 
however  slight,  entails  a  fresh  effort  of  will, 
and  your  only  desire  in  the  world  is  to  give       s 
lip  the  whole  thing  and  get  down.    At  times    -^ 
the  view  is  indescribably  splendid,  but  as  -^^ 
a  rule  dust-storms  blot  out  the  sky.     Raiu^xns 
never  falls  at  these  heights. 

Starting  from  their  camp  at  8  a,  m.,  th(^-« 
geologists  of  the  first  expedition  that  suc-^i» 
ceeded  in  reaching  the  top,  and  an  Italiai— x .« 
porter,  gained  the  summit  in  nine  hours^B^i 
Owing  to  the  violence  and  persistence  o*:;* 
the  wind,  snow  only  lies  in  great  patches  or«zr> 
the  peak.     Avoiding  these,  they  struggle  ^:*' 
up  through  deep  masses  of  rotten,  rock^^ 
material,  slipping  back  two  feet  foi  eve^c 
three  they  stepped.    During  the  latter  p<=: 
tion  of  the  ascent  they  were  forced  to  ftt — - 
every  four  or  five  yards  for  two  or  Th» 
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surplus  of  horses  that  a  good  one  could  be 
bought  for  less  than  a  dollar,  and  it  was 
no  uDCommoD  thing  to  see  a  ragged  vaga- 
bond on  a  horse  holding  out  his  hat  to 
passers  bj  and  saying,  "Alms,  please,  for 
the  love  of  God."  "If  wishes  were  horses, 
beggars  would  ride,"  is  the  old  saying  that 
was  long  fulfilled  in  Argentina. 

The  soil  being  very  loose  in  the  country 
about  Buenos  Ayres  there  is  always  either 
inaurpassable  mud  or  almost  unendurable 
clouds  of  dust.  Besides  this,  ants  are  al- 
most intolerable  pests.  They  increase  with 
incredible  rapidity,  and  often  the  mud 
houses  they  build  are  large  and  strong 
enough  to  support  three  or  four  horses 
abreast.  Buenos  Ayres  is  nearly  as  large 
as  any  other  two  South  American  cities, 
having  750,000  inhabitants,  one-half  of 
whom  arc  foreign.  It  is  built  on  level  land, 
and  the  houses,  mostly  of  one  story,  have 
continuous  low,  flat  roofs.  There  is  a 
line  of  horse  cars  along  every  street,  and 
these  are  well  patronized,  for  few  persons 


will  walk  farther  than  one  of  the  long 
blocks. 

Out  on  the  vast  pampas  or  plains,  many 
of  the  gceat  ranches,  where  there  were  for- 
merly five  or  six  thousand  head  of  cattle 
or  horses,  are  now  converted  into  wbeat 
fields,  some  of  them  several  miles  square. 
Within  ten  years  of  the  time  when  wheat 
was  imported  into  Argentina,  nearly  a  mil- 
lion tons  were  annually  exported. 

Foreigners  are  known  among  the  natives 
as  Gringoes,  and  It  is  said  that  they  re- 
.  ceived  this  name  from  a  party  of  young 
Englishmen,  the  first  in  the  country,  who 
often  sang  together  the  old  song,  "Green 
grow  the  rushes  O."  Henceforth,  all  for- 
eigners were  known  as  "green  grows"  or 
gringoes. 

The  rage  for  speculation  in  Argentina 
since  1885  has  resulted  in  building  up  the 
country  at  an  incredible  rate,  and  it  resem- 
bles in  many  places  the  aspects  of  some  of 
the  "boom"  districts  of  Kansas  and  Okla- 
homa. 
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and  is  compared  in  genfral  appearance  to 
nil  Kiiglinli  iirh.  It  flourishes  bf=t  on  island:) 
nr  ;rround  tliat  is  periodically  inundated, 
and  refiuires  the  shade  of  other  trees,  as 
well  a.s  a  still  atmosphere,  iu  order  to  give 
an  almmlant  supph-  of  the  milky  juice 
wliii^li  hardens  into  ^m. 

Jt  requires  fifteen  years  to  mature,  and 
is  not  cultivated  artificially,  but  the  supply 
is  praetically  inexhausiible,  as  it  is  repro- 
clnced  by  nature  even  after  the  temporary 
exhaustion  of  a  district.  This  has  occurred 
in  lilt-  cask- .of  Canieta  on  the  Tocantins,  fur 
forty  years  resorted  to  hy  thf^'usands  in 
sean-h  of  fortune.  There  arc  many  regions 
iiliil  unlaiiiK-d,  and  the  known  area  of  pro- 
dii'^tioN,  wliieli  prohahly  will  be-  lar{,idy  ex- 
tended, exceeds  1,000,OI>0  square  niilt-s. 
Tin-  UKJst  |j|-olilic  districts  are  on  the  lower 
islitnds  of  the  main  stream,  and  on  its 
soiillurn  tributaries,  r.n  one  of  which  there 
are  KHt  triH^-s  whieli  yield  100  tons  of  rub- 


ber per  annum.  The  manufacture  of  water- 
proof elothing  from  imlia  rubber  was  in- 
tnxluced  into  France  at  the  end  of  the 
eighteenth  century,  after  which  it  was  de- 
veloped on  a  very  extensive  scale  by  the 
firm  of  Macintosh,  of  Manchester,  which 
has  left  its  name  to  this  class  of  goods. 

At  this  time  the  uses  of  rubber  have  so 
multiplied  that  a  mere  catalogue  of  them 
would  fill  pages.  It  is  so  common  that  we 
think  little  of  it,  hut  if  the  supply  were 
to  cease  sndileidy  we  wonbl  realize  in  full 
measure  the  importance  which  it  has 
gained  in  our  cvi-ryday  life.  Only  to  men- 
tion erasers,  rubber  bands,  waterproof 
garments,  rubber  bags,  medical  and 
.■iurgical  siij>plies,  rubber  stamps,  flexible 
tubing,  springs  and  cushions  and  engine 
packing,  suggests  in  slight  degree  the 
manifold  applications  to  which  the  prepar- 
ations of  niblxT  from  the  Poutli  Auierican 
forests  are  put. 


FLOWER    FARM    IN    THB    SCILLT    ISLANDS, 
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flowerii  an  ralud  lor  the  perfumr ' 
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adjacent,  is  a  center  from  which  radiate  a 
dozen  famous  streets  on  which  every  build- 
ing occupies  8  historic  site.  This  may  be 
taken  as  the  most  typical  center  of  London's 
social,  official  and  political  life. 

Far  from  Trafalgar  Square  is  another 
center  of  activity  which  is  even  more  in- 
fluential upon  the  affairs  of  the  people  of 
the  world.  It  is  the  irregular  area  upon 
which  the  great  financial  institutions  of 
London  face.  The  Bank  of  England^  the 
Mansion  House,  the  Koyal  Exchange,  and 
other  institutions  only  second  in  importance 
to  these,  are  neighbors  here.  The  Bank  of 
England  itself,  low,  massive,  and  unpre- 
tentious in  appearance,  keeps  from  $75,- 
000,000  to  $100,000,000  in  its  vaults,  and 
"the  little  old  lady  of  Threadneedle  street" 
is    the    most    influential    of    all    financial 


t  ABBEY. 

factors  in  the  world  of  English  commerce. 
Cheapside,  a  typical  London  street,  filled 
with  handsome  shops,  leads  from  the  bank 
to  St.  Paul's  cathedral.  Half  way  between 
is  Bow  Church,  and  according  to  London 
rule,  everybody  born  within  sound  of  its 
bells  is  a  "cockney." 

It  is  not  far  from  the  Bank  to  the  Tower 
of  London,  by  way  of  winding,  narrow 
streets,  for  this  is  the  oldest  part  of  the 
metropolis.  But  within  sight  of  the  Tower 
and  almost  connecting  with  it  is  the  newest 
of  bridges  across  the  Thames,  the  great 
Tower  Bridge  itself.  This  remarkable 
structure  is  unique  in  bridge  architecture, 
and  it  never  fails  to  arouse  the  utmost  in- 
terest. Two  great  towers  surmount  the 
piers  of  the  bridge,  and  are  connected  with 
the   shore   by   permanent   roadways,   aap- 
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held.  The  central  hall  ia  1,608  feet  long. 
The  immense  atructure  is  composed  almost 
entirely  of  iron  and  glass,  and  it  is  still 
utilized  for  various  expositions  and  amuse- 
ment purposes. 

A  type  of  still  another  phase  of  the  life 
of  the  great  metropolis  is  shown  in  the  illus- 
tration which  depicts  the  vast  Smithfield 
market  and  the  streets  adjoining  it.  This 
occupies    the    ground    once    used,  for   the 


don.  For  a  comparison  with  the  market 
illustration  elsewhere,  observe  the  picture 
of  South  Water  street,  Chicago,  where  the 
food  supplies  of  the  great  American  city  are 
bought  and  sold. 

Every  city  of  large  size  has  its  distinct 
individuality  as  truly  as  has  every  man. 
The  study  of  cities  is  one  of  the  most  in- 
teresting rewards  of  travel,  and  the  selected 
views  of  London  here  included  will  serve  to 
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reveln,  miracles  and  tournaments  of  Bar- 
tholomew Fair,  and  later  for  the  martyr- 
doms under  Bloody  Mary  and  Elizabeth. 
Here  also  Wat  Tyler  and  Sir  William  Wal- 
lace were  put  to  death.  Nearby  are  the 
"Bluecoat  Boys"  scliool,  Newgate,  the 
fara'iu-i  pri-on,  and  other  historic  edifices. 
t:-''.^;  '':.f  markft,  with  three  and  a  half 
w"j  :■;..:.■■-  r-'-'-f.  i-i  thf  chief  place  for  the 
<-..rt.-  v.i;.,.-.  —■  .■,'i;irki'-t  supplies,  fruits, 
•»./..■  ,i.,,.     ,.„■    i„-.). J.  ff.T  thf:  city  of  Lon- 


typify  for  the  reader  the  characteristics  of 
that  greatest  metropolis. 

Jt   Jt    Jt 

TEE  TOWER  OF  LONDOK 

On  the  left  bank  of  the  River  Thames, 
just  below  where  the  Custom-House  is,  iif 
convenient  juxtaposition  with  the  magnifi- 
cent docks  which,  with  their  crowded  tiers 
of  shipping,  their  innumerable  flags  and 
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ed  it  to  the  favored  of  their  vassals.  Armed 
men  were  ready  to  be  let  loose  with  fire  and 
sword  on  the  disobedient  or  discontented 
citizens  of  London;  dungeons  were  added 
to  the  other  chambers  of  the  castle ;  prison- 
ers of  consequence  were  committed  to  its 
impenetrable  walls ;  Jews  were  tortured  till 
they  surrendered  the  last  farthing  of  their 
hard-earned  gains.  Patriots,  like  the  Scot- 
tish Wallace,  or  the  Welsh  Llewellyn,  ex- 
piated their.hatred  of  oppression  with  their 
blood  in  these  miserable  dens;  and  by  the 
time  it  had  arrived  at  its  greatest  strength, 
and  very  nearly  at  its  present  form  and 
extent,  in  the  reign  of  Edward  III.,  it  was 
a  name  which  created  an  involuntary  shud- 
der in  the  stoutest  hearts.  From  it  went 
in  procession  on  their  coronation  days  all 
the  kings  of  England,  from  Richard  II.  to 
James  IL,  a  period  of  300  years.  The 
Tower  throughout  the  life  of  the  first  of 
these  potentates  played  a  very  conspicuous 
part.  It  was  the  scene  of  the  grandeur  and 
magnificence  of  his  youthful  days.  Fes- 
tivals and  assemblies  were  held  in  it,  that 
Qclipsed  the  magnificence  of  the  Court  of 
France. 

Tyranny,  ambition,  cruelty,  ignorance 
and  superstition,  all  by  turns  opened  those 
dismal  portals,  which  were  only  once  again 
to  turn  on  their  hinges,  when  the  murderer 
8lij)j)ed  in  to  do  his  dreadful  work  in  secret, 
or  the  prisoner  was  openly  conducted  to 
death  upon  the  scaffold.  Xobles,  warriors, 
heroes,  statesmen,  judges  and  scholars,  even 
the  beauty  of  women  and  the  dignity  of 
([ueens,  could  not  escape  the  dreadful  doom ; 
and  verv  fri2:htf\d  is  it  to  read,  in  the  rec- 
<»rd.s  of  that  awful  prison-liouse,  the  names 
of  patriots  and  martyrs  of  which  Eni^land 
is  now  so  ]>roinl ;  and  still  nion^  dreadful  to 
reflect,    tlii^t    those    great    and    illustrious 


names  which  still  survive  are  but  the  scat- 
tered mountain-tops,  as  it  were,  on  which 
the  light  of  history  has  rested.  But  what 
are  we  to  think  of  the  valleys  where  the 
sunshine  has  never  shone,  the  unnumbered, 
unnamed,  unregarded  prisoners  who  pined 
in  those  gloomy  vaults,  and  counted  the 
hours  in  vain,  shut  out  forever  from  the 
upper  world,  condemned  without  trial,  and 
executed  without  justice !  We  can  talk  now 
with  some  patience  of  these  things,  becaus^i 
they  have  ceased  to  be  enacted  for  so  long 
because  the  light  of  the  Reformation  and 
the  law  of  the  constitution  have  made  their 
way  into  that  unhallowed  building  as  into 
our  private  houses,  and  modern  civiliza- 
tion has  converted  it  into  an  arsenal  for 
arms,  and  a  pleasant  quarter  for  a  few  sol- 
diers, a  sight  for  tourists  on  their  holidays, 
and  a  comfortable  command  for  a  time- 
honored  gene!  al. 

V*   V*   V* 


FACTS  CONCERN- 
ING GREAT  BRITAIN 

The  Established  Church  of  England  is 
Protestant  Episcopal.  The  king  is  by  law 
the  supreme  governor  of  the  church.  The 
number  of  Roman  Catholics  in  England 
and  Wales  in  1891  was  1,500,000.  The 
number  of  Jews  in  England  and  Ireland 
in  1891  was  93,200. 

The  total  area  of  the  United  Kingdom, 
exclusive  of  foreshores  and  tidal  water,  is 
77,109,000  acres;  13,504,000  acres  are  un- 
cultivatable  as  mountains,  waters,  roads, 
etc. ;  3,038,000  are  woods  and  forests ;  23,- 
412,000.  are  grazing  lands  as  hills  and 
heather;  37,150,000  are  under  crop  and 
grass.  That  is,  the  United  Kingdom  of 
England,  Ireland,  Scotland  and  Wales  has 
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a  thousand  years.  The  most  illustrious 
tomb  here  is  that  of  William  Rufus,  who 
is  buried  under  the  central  tower.  The 
magnificent  and  massive  structure  of  Dur- 
ham Cathedral  is  situated  on  a  rocky  emi- 
nence over  the  River  Weir.  Its  most  noted 
rx?cupant  is  Venerable  Bede,  whose  remains 
were  stolen  from  Jarrow  and  deposited  here 
in  1022. 

The  Cathedral  of  Salisbury  was  begun 
in  1220  and  has  a  complete  written  record 
of  everything  concerning  it  from  the  first. 
Its  spire  is  the  loftiest  in  England,  being 
40C  feet.  It  was  completed  in  40  years 
and  cost  more  than  $2,500,000. 

Westminster  Abbey,  though  not  a  cathe- 
dral, is  the  most  noted  place  of  worship  in 
England.  It  is  officially  known  as  the  Col- 
legiate Church  of  St.  Peter.  The  church 
was  consecrated  in  1065.  William  the  Con- 
queror was  crowned  there  in  1163.  It  is 
the  burial  place  of  thirteen  kings  of  Eng- 
land and  of  five  queens  who  were  queens 
in  their  own  right.  Many  of  England's 
greatest  literary  men  from  Chaucer  to  Ten- 
nyson arc  buried  there,  not  to  speak  of  the 
great  statesmen,  scientists  and  warriors. 
Xearly  all  of  the  English  kings  and  queens 
have  lx?cn  crowned  there  and  since  the  time 
of  Edward  I.  have  used  the  same  chair, 
underneath  which  is  the  holy  stone  of 
Scone.  Its  various  parts  have  been  con- 
structed bv  the  master  architects  of  the 
world.  In  its  law  courts  have  been  argued 
some  of  the  greatest  trials  of  England.  No 
place  in  Great  Britain  has  such  a  volumi- 
nous history  as  Westminster  Abbey.  Among 
the  names  that  appear  on  tombs  or  me- 
morial tablets  in  Westminster  Abbey,  are 
those  of  Chatham,  Peel,  Colxlen,  Pitt,  Isaac 
Xc'wton,  Dr.  Watts,  John  Wesley,  Major 
Andre,  Livingstone  and  Gladstone. 


WELSH  EISTEDDFODS, 

BABDS  Am)  DRUIDS 

An  Eisteddfod  is  an  assembly  of  Welsh- 
men for  the  purpose  of  hearing  speeches, 
essays,  music  and  poetry  in  the  Welsh 
tongue,  for  all  of  which  subjects  prizes  are 
ofTered,  frequently  amounting  to  a  very  con- 
siderable sum.  These  meetings  are  known 
to  have  been  held,  as  early  as  the  sixth  cen- 
tury, on  an  eminence  near  the  now  fashion- 
able watering  place  of  Llandudno,  although 
the  first,  of  which  there  is  a  detailed  ac- 
count, did  not  take  place  until  1176,  when 
Rhys  ap  Gryffydd,  Prince  of  Wales,  held  a 
congress  in  Cardigan  Castle,  on  which  oc- 
casion the  prize  for  poetry  was  gained  by  a 
K'orth  Welshman. 

The  opening  of  the  Eisteddfod  is  usually 
preceded  by  some  mysterious  ceremonies 
called  the  Gorsedd,  for  which  a  pedigree  is 
claimed  dating  from  1,000  years  before  the 
Christian  era,  and  which  can  be  conducted 
only  by  those  who  are  initiated  into  the 
sacred  rites. 

The  place  for  holding  the  Gorsedd  is 
usually  an  open  space,  in  the  center  of 
which  is  a  huge  stone,  the  "Maen  Llog," 
surrounded  by  a  circle,  thirty  feet  in  dia- 
meter, of  twelve  other  stones,  supposed  to 
represent  the  signs  of  the  Zodiac.  On  the 
outside  of  the  eastern  portion  of  the  circle 
three  other  stones  are  placed,  in  such  a  posi- 
tion as  regards  the  Gorsedd  stone,  that  lines 
drawn  from  it  to  them  will  indicate  the  ris- 
ing of  the  sun  in  the  summer  and  winter 
solstices,  and  the  equinoxes  respectively. 
The  form  which  these  lines,  or  pencils  of 
light  as  they  are  termed,  would  assume  in 
the  mystic  symbol  of  the  bards  and  druids, 
and  when  written  down  appear  thus,  is  in 
fact  the  druidic  expression  for  the  Creator 
of  all  things.     To  this   Gt)r8edd  stone   a 
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solemn  procession  is  formed,  which  is  at 
least  curious  and  picturesque,  owing  to  the 
peculiar  dresses  assumed  by  the  different 
orders.  The  color  of  the  bards  is  blue,  to 
symbolize  the  blue  sky,  and  supposed  to 
indicate  peace  and  tranquillity ;  the  druids 
are  dressed  in  white,  significant  of  great 
purity ;  and  the  ovates  or  candidates  for  the 
highest  orders  are  habited  in  green,  to  rep- 
resent the  grass  of  the  field,  which  is  typical 
of  growth  and  progress. 

Another  singular  custom  is  the  carrying 
of  a  sword  by  a  bard,  who  holds  it  by  the 
point,  to  show  that  he  is  a  man  of  peace, 
and  would  rather  turn  the  weapon  against 
himself  than  against  any  others. 

On  arriving  at  the  circ^a,  a  prayer,  said 
to  have  been  composed  1,300  years  ago,  is 
recited  to  the  following  effect: 
May  Heaven  grant  strength. 
And  to  strength  add  understanding, 
And  to  understanding,  knowledge, 
And  to  knowledge,  what  is  just, 
•    And  to  what  is  just,  love. 
And  to  love,  the  love  of  all  things. 
And  in  the  love  of  all  things,  the  love  of 
God. 

As  soon  as  the  prayer  is  finished,  the 
Gorsedd  is  declared  to  be  opened,  and  the 
business  of  conferring  degrees  on  the  bards 
and  ovates  is  proceeded  with.  Of  the  three 
orders  the  ovate  is  the  lowest. 

Under  the  old  druidic  dispensation,  he 
was  required  to  devote  twenty  years  of  his 
life  before  he  could  qualify  as  a  bard,  to 
gain  which  honor  he  had  to  study  the  laws 
and  maxims  of  the  institution,  generally  in 
verse,  besides  using  his  brains  to  compose 
fresh  ones.  At  the  expiration  of  his  time 
he  became  a  bard,  which  gave  him  the  privi- 
lege of  holding  or  presiding  at  Gorsedds, 
as  well  as  instructing  disciples,  which  was 


usually  done  in  a  series  of  pithy  truisms 
called  triads.  Although  they  are  full,  even 
to  repletion,  of  wisdom,  they  are  character- 
ized a  good  deal  by  repetition,  and  were 
sometimes  not  a  little  obscure  to  ordinary 
mortals  who  had  not  the  advantage  of  study- 
ing them  for  twenty  years ;  as  for  instance, 
^'the  three  dignitaries  of  poetry  are  the 
praise  of  goodness,  the  memory  of  what  is 
remarkable,  and  the  invigoration  of  the 
affections.^'  And  again,  "three  things  to  be 
chiefly  considered  in  poetical  illustration, 
— what  shall  be  obviously,  what  shall  be  in- 
stantly admired,  and  what  shall  be  emi- 
nently characteristic."  Some  of  these 
"proverbial  philosophies"  are  rather  grace- 
ful, as  "the  three  primary  requisites  of 
poetical  genius :  an  eye  that  can  see  nature, 
a  heart  tlial  can  feel  nature,  and  a  resolu- 
tion that  dares  follow  nature."  Literature, 
htywever,  was  not  the  only  thing  that  the 
bprds  had  to  look  after,  for  morals  also 
came  within  their  scope,  as  we  find  that  the 
three  ultimate  objects  of  bardism  were  "to 
form  morals,  secure  peace,  and  follow 
everything  that  is  good," — a  delightfully 
comprehensive  view  of  the  whole  duty  of 
man,  which  was  still  further  carried  out  by 
"the  three  things  forbidden  to  bards — im- 
morality, satire,  and  bearing  of  arms." 

j^    j^   V* 

THE  BOUND  TO  WEBS 

OF  IBELAND 

There  exists,  or  are  known  to  have  ex- 
isted, in  Iifeland  at  least  100  examples  of 
the.  mysterious  round  towers.  Eighteen  of 
these  may  be  clas^d  as  still  perfect,  or 
nearly  so.  About  as  faiany  more  have  en- 
tirely disappeared,  but  their  former  exist- 
ence is  well  authenticated.     The  rest,  in- 
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cludingtbose  of  which  only  the  foundations 
remain,  exist  in  various  stages  of  ruin.  The 
large  majority  of  them  stand  detached  from 
any  other  building,  but  some  nine  or  ten 
were  structurally  connected  with  a  church. 
Besides,  these,  there  are,  or  were,  two  in 
Scotland,  seven  in  the  Orkney,  Shetland 
and  Faroe  Islands,  and  one  in  the  Isle  of 
Man,  These  latter  may  be  regarded  as  out- 
lying members  of  the  Irish  group.  There 
are,  moreover,  a  few  Kound  Towers  in 
Italy,  Germany,  Belgium  and  France, 
which  present  a  considerable  resemblance 
to  the  Irish  type,  and  are  believed  to  belong 
to  the  same  period  or,  at  least,  to  be  the  out- 
come of  the  same  movement. 

The  average  height  of  the  isolated  Round 


Towers  when  perfect  was  probably  about 
100  feet.  The  average  diameter  at  the 
base  is  about  20  feet,  the  thickness  of 
the  walls  at  the  door  level  about  3  feet  6 
inches,  and  the  height  of  the  door  above 
the  ground  about  12  feet.  The  tower  at 
Kilmacduagh,  County  Galway,  is  the  larg- 
est example  remaining.  Though  it  has  lost 
its  conical  cap  and  part  of  the  upper  story, 
it  is  still  120  feet  high,  with  walls  4  feet 
4  inches  thick,  and  the  doorway  is  placed 
as  much  as  26  feet  above  the  ground.  The 
towers  generally  start  from  a  projecting 
base  consisting  or  one  or  more  plinths, 
diminish  slightly  in  circumference  all  the 
way  up,  and  terminate,  when  perfect,  in  a 
conical  cap.  The  interior  is  divided  into 
stories  from  four  to  eight  in  number,  ac- 
cording to  the  height  of  the  tower.  These 
stories  are  in  general  marked  by  ofEsets  in 
the  masonry,  or  by  corbels,  or  by  holes  to 
receive  the  joists.  The  floors  appear  to 
have  been  usually  of  wood,  though  in  at 
least  three  cases,  at  Castledermot,  Meelick ' 
and  Kinneigh,  the  lowest  floor  is  of  stone. 
In  the  top  story  there  are  generally  four 
apertures,  but  there  are  examples  in  which 
two,  five,  six  and  eight  are  found.  There 
ia  .  generally  a  single  window,  variously 
placed,  in  each  of  the  other  stories;  one  of 
exceptionally  large  size  is  often  found 
directly  over  the  doorway.  Individual 
Hound  Towers  exhibit  many  important  - 
peculiarities  not  noticed  in  this  summary 
description.  But  viewed  as  a  whole,  one 
of  the  most  remarkable  point*  to  observe  is 
the  strong  family  resemblance  that  charac- 
terizes all  the  isolated  Round  Towers.  It 
is  impossible  to  mistake  a  member  of  the 
class. 

Petrie's  conclusions  as  to  the  origin  and 
use  of  the  Round  Towers  were  stated  by 
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energj'-  in  supporting  with  piers  and  but- 
tresses the  most  dangerous  portions  of  the 
affected  area.  These  works,  continued 
from  year  to  year,  proved  a  fertile  source 
of  expense. 

In  1784  the  question  arose  as  to  the  dis- 
posal of  the  relics  of  mortality  which  were 
to  be  removed  from  the  disused  Cemetery 
of  the  Innocents.  It  was  suggested  that 
the  quarries  should "  be  still  further 
strengthened,  and  rendered  compact  by 
their  adoption  as  catacombs.  The  sug- 
gestion met  with  approval,  was  adopted, 
and  the  transfer  of  the  vast  accumulation 
of  bones  entered  upon  with  all  due  precau- 
tions. It  w^as  thus  that  the  quarries  be- 
came the  garner-room  of  the  Destroyer;  it 
was  thus,  as  the  various  cemeteries  within 
the  city  ceased  to  yawn  for  their  dead,  that 
they  were  made  to  yield  up  their  silent 
•tenants.  In  1786  the  catacombs  were  sol- 
emnly consecrated.  At  this  period  the 
bones  and  skulls  were  being  cast  down  on 
the  floors  of  the  caverns  and  passages  in 
great  heaps,  without  any  attempt  at  order 
or  arrangement;  nor  ^vas  it  till  the  year 
1812  that  the  authorities  commenced  the 
work  which  lias  culminated  in  the  present 
artistic  presentment  of  that  which  once 
formed  the  framework  of  living  thousands. 

Come !  we  will  descend  together  as  two 
members  of  the  public,  and  see  a  portion 
of  this  underground  and  silent  world  that 

extends  its  ramifications  beneath  200  acres 

• 

of  Paris.  We  are  in  possession  of  our 
"permits,"  and  according  to  direction  find 
ourselves  at  the  principal  entrance  on  the 
right  of  the  Place  Denfert-Rochereau. 

One  o'clock  strikes.  The  door  guarding 
the  entrance  to  the  ninety  steps  that  lead 
below  swings  open.  Its  harsh  grating  is 
the  signal  for  a  brisk  fusillade  of  match- 


firing  reports.  The  matches  are  applied  to 
the  candles ;  a  strong  odor  of  tallow  seethes 
through  the  mellow  sunshine,  and  through 
its  sickly  fimies  we  commence  to  slowly  ad- 
vance. Already  the  leading  file  has  van- 
ished within  the  doorway,  and  as  we  in 
turn  approach  the  orifice  a  dull  roar  pours 
sullenly  out  to  meet  us.  Tramp,  tramp, 
tramp — we  have  passed  beneath  the  arch- 
way, we  are  descending  the  spiral  of  the 
stone  staircase.  The  air  is  heavy  with  the 
clangor  of  ponderous  footfalls,  murky  with 
candle  smoke  that  veils  with  weird  effect 
the  flickering,  draught-driven  light.  As 
far,  and  just  so  far,  as  we  can  see  above  and 
below  us,  all  is  in  movement;  dresses, 
coats,  candles  whirl  slowly,  uncertainly 
downwards.  The  very  walls  seem  to  writhe 
in  the  uncertain  light,  to  mutter  and  moan 
with  inarticulate  voices. 

Down,  dowTi,  down !  All  are  in  the  rock- 
home  of  death.  A  moment's  pause,  a  si- 
lence falls  on  the  chattering  crowd.  Then, 
affrighted  with  their  second's  fear,  they 
sway  onwards  through  a  rocky  gallery. 
Rock  on  either  side  of  them,  rock  above 
them ;  here  bare  and  arid,  there  slimy  with 
oozing  water  and  foul  growths.  The  pas- 
sage broadens  out,  it  narrows,  and  ever  and 
ever  there  is  the  black  line  on  the  roof  that 
marks  the  road.  Suddenly  a  black  shadow 
on  the  left  or  to  the  right.  The  eye 
plunges  into  the  depths  of  these  side  roads, 
and  recoils  aghast  at  their  mysterious 
gloom. 

The  lights  file  on.  Still,  forward,  the 
shadows  to  right  and  left  grow  in  size; 
some  have  a  sentry  silently  guarding  their 
obscurity  from  rash  obtrusion;  where 
there  is  no  sentry  there  is  a  chain.  Sud- 
denly the  rocks  on  either  hand  contract, 
change  color,  and  break  out  into  the  grue- 
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some  design  of  a  Bymmetrically  built  waH 
of  bones  and  skulls.  From  the  level  of  our 
heads  down  to  the  level  of  our  feet,  skull 
rests  upon  skull,  and  leans  back  against 
the  myriad  bones  behind.  The  shivering 
candlelight  falls  with  unequal  rays  upon 
the  formal  tiers ;  it  flashes  coldly  upon  the 
grinning  teeth,  penetrates  the  mortarlesa 
crannies  of  the  wall,  and  ever  shows  bone 
of  many  shapes  and  curves.  The  designs 
in  skull  and  bone  become  more  complicated. 
The  walls  become  more 
lofty,  rush  from  straight 
lines  into  curves,  as- 
sume the  form  of  chap- 
els. Around  and  about 
you  are  skulls,  skulls, 
skulls.  But  even  as 
you  dream  in  one  of 
these  chapels,  a  faint, 
prolonged  rustle  comes 
stealing  to  the  car, 
and  vanishes  mysteri- 
ously as  it  c^nic.  The 
guide  catches  an  inquir- 
ing eye,  and  e^iplains ' 
that  it  is  the  rats 
moving.  lie  makes  the  blood  run  cold 
wiih  the  horror  of  his  account  of  those  who 
have  been  lost  in  the  catacombs  and  hunted 
to  their  death  by  the  sharp-teethed  rodents. 
We  grow.thankful  that, as  two  of  the  pub- 
lic, we  move  on  and  on  to  the  exit  at  the 
Eue  Da-eau,  and  find  there  life  and  sun- 


rONTAnrEBLEAU 

No  public  building  in  France  appeals  to 
the  historical  imagination  more  eloquently 
than  the  palace  of  Fontainebleau.  None 
awakens  so  rich  and  varied  a  group  of  strik- 


ing associations ;  none  is  so  thickly  haunted 
with  memories  of  the  past;  none  is  ten- 
anted by  the  ghosts  of  so  brilliant  a  crowd 
of  famous  men  and  women.  It  is  a  docu- 
ment to  which  twenty  kings  have  set  their 
sign-manuals,  a  chronicle  in  stone  of  the 
history  of  France,  a  dumb  yet  eloquent 
preacher  of  the  mutability  of  human  great- 


sovereigns    from     1137     to 
1870,  from  Louis  Ic  Gros  to  Napoleon  III., 


PALACE  QF  FONTAINEBLEAU. 


have  enriched  it  with  memorials  of  their 
rule.  Within  its  precincts,  by  ancient  cus- 
tom, the  ro3'al  wives  of  monarchs  have 
brought  into  the  world  the  heirs  to  the 
throne.  Upon  its  buildings  the  uncrowned 
queens  of  France,  from  Diane  de  Poitiers 
to  JIadamc  de  Pompadour,  have  lavished 
their  luxury,  their  caprice,  and  their  ex- 
travagance. The  ermine  of  Anne  of 
Bretagne,  the  porcupine  of  Louis  XIL,  the 
pierced  swan  of  Claude  of  T^rralne,  which 
are  so  conspicuous  on  the  walls  and  ceil- 
ings of  Blois,  are  absent  from  Fontaine- 
bleau. 

Seven  centuries  of  changing  taste  have 
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in  a'  hut  of  two  rooms.  The  cottage,  or  hut, 
now  leans  in  all  directions,  and  the  floor 
resembles  the  waves  of  the  sea.  It  is  bare 
of  furniture,  except  such  as  the  great  Peter 
used,  a  bedstead,  a  table  and  two  chairs. 

But  the  walls  of  this  historic  hut,  only 
ten  by  twelve,  are  covered  with  the  names 
of  visitors  from  all  civilized  nations.  Over 
the  old-fashioned  chimney  a  marble  tablet 
was  placed  by  Alexander  of  Russia  in  1814, 
with  the  inscription :  "Alexander,  to  Peter 
the  Great."  The  whole  hut  is  now  encased 
in  a  building,  erected  for  its  preservation 
by  a  former  Queen  of  Holland,  Anna  Pav- 
lovna,  who  was  a  Princess  of  Russia.  But 
"Peter  Michaelhoff,"  finding  himself  an 
object  of  too  great  curiosity  at  Zaandam, 
went  to  the  shipyards  at  Amsterdam,  which 
were  enclosed  by  a  high  wall.  He  there 
completed  his  apprenticeship,  and  in  off 
hours  constructed  with  his  own  hands  tbe 
model  of  a  man-of-war,  which  he  took  with 
him  to  Russia  as  a  model  for  the  great  Rus- 
sian navy.  Eighteen  years  after,  he  came 
back  to  Holland  with  his  wife,  the  Czarina, 
to  visit  with  her  the  shipyards  where  he 
had  worked  as  a  day  laborer,  and  had  lived 
upon  his  pay  as  "Peter  Michaelhoff."  The 
anniversary  of  this  visit  is  still  observed 
at  Zaandam  as  a  holiday ;  and  in  commem- 
oration, the  name  of  the  town  is  written 
Saardam  and  Czardam. 

And  yet  with  all  this  historic  association 
Zaandam  is  one  of  the  Dead  Cities  of  the 
Zuyder  Zee.  It  is  but  a  small  town,  if  even 
such  it  may  be  called,  with  its  detached 
cabins,  painted  bright  green  with  red  roofs, 
seen  amidst  scattered  trees.  Its  canals  are 
dry,  and  serve  as  roads ;  yet  its  cabins  are 
said  to  contain  china  and  old  carved  furni- 
ture fitted  to  delight  the  heart  and  excite 
the    envy    of    a    nineteenth    century   anti- 


quarian, searching  for  decorative  household 
treasures  of  the  past. 

Its  four  hundred  windmills  now  make 
flaxseed  oil,  and  their  owners  are  city  mil- 
lionaires. But  desolation  reigns  in  Zaan- 
dam; the  only  life  is  in  its  oil-mills,  be- 
wildering and  confusing  in  their  turnings 
and  twistings  to  the  point  of  vertigo. 

Alkmar,  another  of  the  "dead  cities,"  is 
celebrated  for  its  famous  victory  over  the 
Spaniards  in  1573 —  a  victory  that  put 
fresh  life  into  the  Dutch  cause,  and  was  a 
turning-point  in  their  faVor.  It  was  once 
a  prosperous  city,  but  is  now  only  a  well- 
kept  village,  celebrated  for  its  cheese  and 
wooded  walks. 

Broek,  once  the  capital  of  North  Hol- 
land, is  now  only  "the  cleanest  village  in 
the  world."  It  is  curious,  interesting  and 
clean,  but  the  life  has  been  washed  out  of 
it;  its  inhabitants  seem  turned  to  stone. 
The  front  doors  of  the  one-story  houses  are 
never  opened  except  for  a  marriage  or  a 
funeral,  and  the  stillness  of  death  is  in  its 
streets.  Yet  once  across  the  threshold  of 
these  primitive  homes,  rare  antique  carved 
furniture,  old  china  and  Dutch  curiosities 
crowd  the  "best  room,"  while  the  curious 
old  costumes  of  the  few  inhabitants  have 
an  enchantment  all  their  own. 

Mannikendam  is  another  of  the  Dead 
Cities  of  the  Zuyder  Zee,  and  is  more  dead 
than  any  of  the  others.  No  living  creature 
is  to  be  seen  along  its  brick-paved  streets, 
not  ever  a  dog  or  a  cat.  Not  a  door  nor 
window  of  its  red-painted  houses,  with 
green  Venetian  shutters,  is  open.  It  was 
once  a  flourishing  city  of  commerce,  one 
of  the  twenty  great  towns  of  Holland. 
Strangers  seldom  visit  it  now,  for  street 
after  street,  lined  with  closed  houses,  all 
seem  to  say,  "We  belong  to  a  past  agew^ 
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And  it  is  true.     The  few  descendanta  that 
remain  of  the  thrifty  Dutch  of  Monniken- 
dam  care  as  little  for  the  modem  world  as 
the  world  cares  for  them. 
*   JH   JH 

HABTIN    LUTHEB'S  PRISON, 
WABTBUBG  CASTLE 

There  is  no  German,  however  little  in- 
formed as  to  the  history  of  his  country, 
whose  patriotic  sciitimenta  are  not  stirred 
when  speaking  or  hearing  of  Wartburg  Cas- 
tle. There  are  castles  in  Germany  with 
scenery  around  them  as  lovely;  the  leg- 
ends connected  with  Wartburg  Castle  are 
hut  of  transitory  interest,  and  memorable 
only  so  far  as  giving  to  us  vivid  glimpses 
into  the  superstitious  character  of  those 
limes;  to  many  people,  particularly  to 
practical  Americans,  who  possess  nothing 
of  the  kind  in  their  history,  they  may  seem 
ludicrous  even  when  considered  as  mere 
improbable  stories;  and  the  moral  which 
ia  attached  to  many  of  them  remains  un- 
appreciated or  undiscovered.  Luther  found 
an  asylum  at  Cohourg  Castle  as  well,  and 
there  wrote  the  most  celebrated  of  his 
hymns,  "Ein'  festc  Burg  ist  unser  Gott — 
A  castle  strong  is  our  Lord  God" ;  in  local 
historical  reminiscences  and  mediseval 
adornments  the  Castle  of  Nuremberg  is  to 
the  Southern  Germans,  and  Marienburg 
Castle,  in  East  Prussia,  to  North  Germans, 
undoubtedly  dearer,  because  nearer  and 
more  directly  associated  with  the  histories 
of  their  native  provinces. 

"The  cause  of  this  prominent  and  re- 
markable fact,"  says  the  venerable  poet  and 
historian  Storch,  "is  that  every  German  of 
the  present  day,  be  he  aware  or  uncon- 
scious of  the  special  acts  in  its  history,  con- 
siders and  venerates  the  Wartburg  as  Ger- 


many's sole  national  sacred  relic,  as  the 
stronghold  from  which  radiated  the  light  of 
German  mind,  as  the  hallowed  spot  whence 
sprang  the  liberty  of  German  thought,  as 
the  battle-field  in  the  victorious  and  untir- 
ing struggles  of  German  genius.  That 
which  makes  of  the  German  a  real  Ger- 
man, which  constitutes  him  a  soldier  of 
and  gives  him  a  foremost  place  among  the 
pioneers  of  civilization,  namely,  the  pre- 
cision and  the  clearness  of  German  knowl- 
edge, and  the  courage  to  declare  and  main- 
tain the  truth  of  knowledge  in  the  face  of 


all  the  world,  this  characteristic  feature  of 
Germanism,  we  not  only  find  symbolically 
indicated  but  even  distinctly  manifest  in 
the  past  history  of  Wartburg  Castle." 

The  bold  reformer,  Dr.  Martinus  "Lu- 
ther, had  just  stood  before  Charles  V., 
that  young  but  mightiest  of  German  em- 
perors since  the  days  of  Charlemagne.  He 
had  spoken  before  the  assembled  magnates 
of  the  empire  at  Worms,  consisting  of  the 
Emperor,    the   Archduke    Ferdinand,  sij; 
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electors,  twenty-four  dukes,  seven  mar- 
graves, thirty  bishops  and  prelates,  and 
princes,  counts,  lords  and  ambassadors 
without  number,  on  April  4,  1521.  "And 
if  there  were  at  Worms  as  many  devils  as 
there  are  tiles  on  the  roofs  of  its  houses, 
thither  I  will  go,"  he  had  replied  to  the 
entreaties  of  his  anxious  friends,  who 
justly  feared  for  his  life.  And  when  he 
entered  the  glittering  hall  where  the  Diet 
held  its  sessions,  when  stepping  through  the 
ante-chambers  filled  wuth  men-at-arms,  just 
at  the  entrance  of  the  great  hall,  the  old 
veteran  general,  George  of  Frundsburg,  the 
Imperial  Chief  of  the  Landsknechts,  while 
encouragingly  patting  his  shoulders,  had 
said:  "Little  monk,  little  monk,  thou 
walkest  to-day  upon  a  diflScult  and  dan- 
gerous road,  such  as  I,  though  often  stand- 
ing before  mighty  dangers  and  in  the 
turmoils  of  deadly  strife,  have  never  as  yet 
marched  upon;  but  if  thy  cause  be  just, 
fear  thee  not,  for  God  will  not  then  aban- 
don thee !"  He  had  just  stood  but  not  trem- 
bled before  the  mighty  Emperor,  and  had 
answered  the  demand  to  recant  by  those 
memorable  words,  "Unless  I  be  refuted  by 
Scripture  or  the  most  unanswerable  argu- 
ments, I  cannot  and  will  not  recant.  Here 
I  stand ;  I  cannot  do  otherwise ;  may  God 
help  mc,  Amen." 

The  friends  of  Luther  were  in  sore  dis- 
tress for  his  safety;  above  all,  the  Elec- 
tor, Frederick  the  Wise,  of  Saxony,  his 
most  powerful  patron  and  friend.  Such 
was  the  fear  of  the  Emperor's  authority, 
however,  that  the  Elector  even  did  not  wish 
to  be  personally  concerned  in  any  plan  for 
the  i)rotection  and  safeke;jeping  of  Luther; 
nor  did  ho  wish  t/)  know  where  he  was  to 
be  brought  into  security;  "that  with  rea- 
sonable truth  I  may  be  able  to  excuse  my- 


self of  any  knowledge  of  these  things,"  he 
remarked  to  Spalatin,  his  private  secretary 
and  court-preacher.  Luther  had  already 
at  Worms  received  some  mysterious  hints 
as  to  the  projected  undertaking  to  carry 
off  his  person  and  protect  him  against  the 
consequence  of  the  Emperor's  decree. 

His  return  from  the  Imperial  Diet  was 
like  a  triimiphal  march.  Alttersfeld  in  Hes- 
sia,  the  Abbot  with  the  dignitaries  of  that 
ancient  ecclesiastical  city,  received  him 
outside  the  gates,  banquetted  him  and  in- 
sisted upon  his  preaching  before  the  assem- 
bled people,  although  this  was  against  the 
strict  Imperial  prohibition.  At  Eisenach 
the  burghers  turned  out  en  masse  to  wel- 
come him.  In  the  same  night,  at  Erfurt, 
while  he  slept  tranquilly  in  "his  dear 
town,"  the  students,  his  youthful  admirers, 
revolted  because  the  Dean  of  the  Cloister 
of  St.  Severus  had  pushed  Dr.  John  Drach, 
a  tutor  at  Erfurt  University,  and  one  of 
the  Reformer's  adherents,  from  the  steps  of 
the  high  altar.  On  the  day  following,  the 
2d  of  May,  Luther  preached  at  Eisenach 
before  his  traveling  companions,  who  were 
now  to  leave  him,  with  the  exception  of 
the  doctor  of  theology,  Nicholaus  von  Ams- 
dorf,  to  return  to  the  town  of  Wittenberg 
by  way  of  Gotha;  while  Luther  turned 
aside  to  Moehra  Village,  near  Salzungen, 
to  visit  his  kindred,  where  he  met  his  old 
grandmother  for  the  last  time,  as  well  as 
his  uncle,  Heinz  Luther,  a  simple-hearted 
peasant 

When  he  arrived  he  met  his  brother 
Jacob  quite  unexpectedly.  On  the  4th  of 
May,  after  having  preached  under  an  old 
linden-tree  to  his  kindred  and  humble  peas- 
ant friends,  he  continued  his  journey,  ac- 
companied by  his  brother  Jacob  and  the 
inhabitants  of  Moehra  Village,  as  far  as 
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Waltershausen.  Dr.  Myconius,  the  pastor 
of  Gotha,  is  also  said  to  have  been  with 
him.  Thus,  in  a  simple  country  wagon 
they  passed  Waldfisch  Village,  then  the 
larger  one  of  Schweina,  through  which 
they  drove  between  four  and  five  o'clock  in 
the  afternoon.  They  had  now  arrived  at 
the  foot  of  the  steep  hill  near  Altenstein 
Castle,  where  Luther  made  the  driver 
slacken  the  pace  of  the  horses,  .and  re- 
quested his  friends  and  kinsfolk  to  return. 
It  was  already  dusk  when  they  entered 
into  the  high-road  near  the  ruined  chapel 
overlooking  thb  lonely  narrow  pass  through 
which  the  road  wound.  There  suddenly 
broke  from  the  sombre  shades  of  the  woods 
a  horseman  in  armor,  with  lowered  visor 
and  lance  at  a  charge,  followed  by  four 
heavily  armed  companions.  Brother  Jacob 
was  the  first  to  jump  from  the  wagon  and 
escape  (little  aid,  our  valorous  brother,  he 
was!),  while  one  of  the  assailants  seized 
the  horses'  bridle-reins  and  roughly  called 
upon  the  driver  to  know  "what  sort  of  peo- 
ple he  had  in  his  wagon  ?"  at  the  same  time 
striking  him  with  his  bow  so  severely  that 
the  poor  fellow  fell  beneath  the  feet  of  the 
horses.  In  the  meantime  two  of  the 
knights  had  informed  themselves  as  to  the 
person  of  Luther,  and  one,  putting  the 
drawn  bow  upon  his  breast,  demanded  his 
surrender.  The  companions  of  Luther  re- 
maining with  him.  Doctors  Myconius  and 
Amsdorf,  implored  the  knights  that  he  be 
treated  mercifully;  but  Luther,  who  evi- 
dently understood  the  situation  perfectly, 
whispered  to  his  friends,  "Confide,  amici 
nostri  sunt" — "Be  of  good  cheer ;  they  are 
our  friends."  Luther  was  now  taken  from 
the  wagon,  his  monk's  cowl  was  torn  off 
him,  a  "gepner" — ^knight's  cloak — put  on 
instead,  he  was  led  into  tb^  WQods  and  put 


on  a  horse  by  the  friendly  kidnapers  who 
were  rescuing  him. 

While  in  wild  anxiety.  Brother  Jacob  has- 
tened back  to  Waltershausen  to  spread  the 
sorrowful  news  of  Luther's  capture,  Ams- 
dorf and  Myconius  journeyed  to  the  same 
town  in  a  much  easier  frame  of  mind ;  and 
the  knights  with  Luther  penetrated  deeper 
into  the  wilds  of  the  forest,  where  they 
bound  another  man  upon  a  horse  so  as  to 
make  it  appear  as  if  a  batch  of  dangerous 
criminals  had  been  captured  by.  them. 
They  now  made  a  considerable  detour  to- 
ward the  foot  of  the  Jusel  Mountain,  the 
highest  peak  of  the  range,  in  order  to  de- 
ceive the  wood-cutters  and  charcoal-burners 
as  to  their  real  destination,  and  thev  ar- 
rived  at  Wartburg  Castle  shortly  before 
midnight.  It  was  in  the  night  from  Sat- 
urday to  Sunday  that  Luther  first  set  foot 
into  the  now  memorable  chamber.  "I've 
ridden  nigh  fifteen  miles,  I  am  tired  and 
weary,"  he  afterwards  wrote  to  friend 
Amsdorf.  To  deceive  the  inmates  of  the 
castle,  who  had  crowded  together  to  see  the 
late  unexpected  arrival,  he  was  roughly 
spoken  to,  pushed  into  his  cell  and  the  door 
locked  upon  him. 

The  secret  of  his  capture  and  imprison- 
ment was  so  well  kept  that  one  hundred 
years  elapsed  ere  the  circumstances,  as  here 
related,  were  generally  known  among  the 
people. 

Luther's  residence  at  Wartburg  was  not 
without  interest.  The  Governor  of  the  cas- 
tle, a  nobleman  of  ancient  lineage  and  im- 
mense wealth  and  full  of  pride,  became  his 
friend;  the  Governor's  haughty  eye  soon 
felt  the  influence  of  that  "falcon-eye,"  as 
Erasmus  of  Rotterdam  forcibly  describes 
it.  Luther  was  thirty-eight  years  of  age 
gt  that  time  and  still  unmarried;    he  had 
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not  yet  found  his  Catharine  of  Bohra,  and 
he  looked  quite  different  from  the  oil-paint- 
ing by  Lucas  Cranach,  which  was  taken 
in  later  life,  and  according  to  which  we 
generally  fancy  him,  when  conjuring  his 
picture  to  our  mind's  eye,  a  portly,  stout, 
well-to-do  old  gentleman,  of  serene  and 
happy  countenance,  with  a  double  chin. 

His  chief  work,  as  we  know,  was  at 
Wartburg,  the  translation  of  the  Scrip- 
tures. But  he  neither  there  translated  the 
entire  Bible,  as  is  often  supposed,  nor  did 
he  employ  much  time  in  what  he  translated. 
He  soon  perceived  the  diflSculty  of  trans- 
lating the  Old  Testament  by  himself,  and 
wrote  to  Amsdorf  on  the  14th  of  January, 
1522:  "Without  your  aid  I  cannot  enter 
upon  the  Old."  The  New  Testament,  as 
this  day  used  in  the  Protestant  Churches 
of  Germany,  was  translated  by  Luther  in 
the  short  space  of  two  months. 

^V         1^^         1^^ 

THE  EBEMLIN  OF  MOSCOW 

The  Kremlin  is  a  colossal  volume  of 
Russian  history,  with  many  chapters  and 
a  long  index  of  pages.  It  is  a  record  of 
memorable  events  extending  through  cen- 
turies. It  is  the  heart  and  soul  of  Rus- 
sia. It  is  the  great  central  fortress  of  this 
mightiest  empire  of  ancient  or  modern 
times.  It  is  the  throne  of  the  Emperors. 
Here  they  have  been  crowned  for  ages. 
They  would  not  dare  to  be  crowned  else- 
where. •  Here  their  thrones  and  crowns,  and 
imperial  regalia  are  deposited  for  safe- 
keeping for  the  admiration  of  posterity. 
The  Kremlin  is  the  grand  sanctuary  of  re- 
ligion. It  is  the  center  of  Russian  cathe- 
drals and  the  consecrated  residence  of  the 
IIolv  Svnod  of  the  Greek  Church  and  her 
Metropolitan  Bishops.    Here  they  perform 


the  coronation  ceremonies  and  anoint  the 
sovereigns  of  Russia  with  holy  oil ;  and  on 
these  occasions  the  imperial  court  of  Rus- 
sia exhibits  scenes  of  superlative  magnifi- 
cence, upon  jeweled  thrones,  with  diamond 
crowns,  and  precious  stones  of  inestimable 
value. 

The  Kremlin  is  the  pride  of  Moscow,  the 
holy  city  of  all  Russia.  It  was  the  chosen 
abode  of  the  old  Muscovite  Princes,  the 
long  residence  of  the  old  Tartar  sovereigns. 
It  is  the  sacred  Alcazar  of  the  Slavonians, 
the  great  Northern  Acropolis,  the  far- 
famed  Alhambra  of  the  Russians.  And  it 
is  the  venerated  mausoleum  of  the  imperial 
family  from  Ivan  the  Terrible  down  to 
Peter  the  Great.  Here  are  the  tombs  of 
the  Patriarchs  taking  their  long  slumbers 
with  the  mighty  monarchs  whom  they 
crowned.  It  includes  all  that  is  most  pre- 
cious and  sacred  to  the  Russian  race.  In 
viewing  this  colossal  collection  of  palaces, 
cathedrals  and  towers,  the  spectator  is  sup- 
posed to  stand  upon  the  south  bank  of  the 
river  Moskva^  above  the  massive  stone 
bridge,  v/ith  its  seven  arches.  The  Moskva 
is  here  two  hundred  yards  in  width.  Im- 
mediately behind  the  Spectator  on  the  broad 
street  where  he  stands,  is  a  long  range  of 
high  buildings  on  the  same  side  of  the 
river,  and  about  one-third  of  Moscow.  The 
current  flows  to  the  right  along  the  walls 
of  the  Kremlin,  leaving  a  broad  carriage- 
way between  the  walls  and  the  river.  The 
finest  view  of  the  Kremlin  is  obtained  from 
the  Moskvietskir  bridge. 

It  derives  its  name  from  the  Tartar  word 
Krem,  signifying  fortress.  It  is  a  tall  city 
in  the  center  of  Moscow.  It  stands  on  a 
hill.  It  is  elevated  like  a  mighty  salyer, 
laden  and  filled  with  palaces  and  cathe- 
drals, high  above  its  surroundings.     It  is 
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linct  chapels  could  be  erected  under  one 
roof,  in  such  a  manner  that  divine  service 
could  be  performed  simultaneously  in  all 
without  interference  one  with  another. 
This  terrible  monarch,  it  is  said,  was  so 
much  pleased  wuth  the  edifice,  that  he 
caused  the  eyes  of  the  architect  to  be  put 
out  to  prevent  him  from  planning  another 
like  it. 

Of  the  five  gates  of  the  Kremlin,  we  only 
stop  to  describe  one,  the  Spass  Vorota.  the 
gate  of  the  Redeemer,  near  the  St.  Basil 
Cathedral.  Over  this  gate  is  a  picture  of 
the  Savior  under  glass.  It  is  held  in  great- 
est reverence  by  the  Russians.  This  gate 
/orms  a  passage  through  the  tower  of  about 
twenty  paces.  Every  one,  monarch,  high 
or  l(»w,  must  take  off  his  hat  here  and  keep 
it  off  till  he  passes  through.  Its  sacred 
reputation  has  continued  for  centuries. 
The  Tartars  could  not  pass  it.  Miraculous 
clouds,  it  is  said,  veiled  it  from  view. 
There  is  a  sort  of  legend  that  the  French 
army  could  not  force  an  entrance  by  this 
gate.  They  attempted  to  blow  jopcn  the 
gate  with  cannon ;  but  the  powder  would 
not  burn.  They  built  a  fire  over  tlie  touch- 
hole;  but  the  powder  exploded  the  wrong 
way,  and  killed  the  gunners,  so  it  is  said. 

Let  us  next  ascend  the  lofty  tower  of 
Ivan.  It  is  tlie  highest  tower  in  Moscow, 
exceeding  two  hundred  feet.  It  has  numer- 
ous stories  or  belfries,  affording  fine  views 
as  the  visitor  ascends  the  staircase.  Close 
behind  this  tower,  and  near  the  entrance, 
stands  the  monster  bell  of  Moscow,  the 
greatest  the  world  has  seen.  It  has  excited 
the  wonder  of  ages.  It  is  called  the  Czar 
Kolokol  or  King  of  Bells.  It  is  twenty-one 
feet  liic:h  and  twontv-two  in  circumference. 
Its  weiii:ht  is  over  seventy  tons.  It  is  said 
to  be  worth,  as  old  metal,  more  than  half  a 


million  dollars.  It  fell  from  the  tower  in 
1737,  and  broke  out  a  piece  six  feet  long 
and  three  feet  wide. 

We  ascend  to  the  first  story,  in  which  is 
hung  a  solitary  bell,  weighing  sixty-four 
tons.  It  requires  the  strength  of  three  men 
to  toll  it  three  times  a  year.  Ascending 
the  upper  belfries,  we  find  more  than  forty 
bells  in  this  tower,  diminishing  in  size  as 
we  ascend.  On  Easter  Eve  a  death-like 
silence  reigns  in  all  the  streets,  till  on  a 
sudden,  at  midnight,  the  thunders  of  the 
guns  of  the  Kremlin  burst  forth,  and  the 
clangor  of  all  the  church  bells  of  Moscow, 
many  hundreds  in  number,  are  heard  re- 
sounding over  the  city,  while  countless 
thousands  of  the  inhabitants  come  forth, 
and  with  one  voice  all  repeat  the  words, 
"Christ  is  risen,"  and  all  evince  great  joy 
at  the  glad  tidings. 

We  reach  the  summit  of  the  tower,  and 
look  abroad  over  the  most  magnificent 
scene  in  Europe.  Clustered  around  the 
tower  upon  which  we  stand  are  thirty-two 
churches,  including  the  cathedrals  within 
the  walls  of  the  Kremlin.  We  look  down 
upon  them  all, — domes,  towers,  golden 
spires  and  imperial  palaces.  Beyond  the 
walls  of  the  Kremlin  the  eye  wanders  over 
the  whole  city  of  Moscow  with  its  five  hun- 
dred churches,  and  countless  domes  of  green 
and  red,  starred  with  gold,  glittering  spires 
pointing  upward  in  rich  profusion  over  the 
city  landscape  far  and  near.  What  mighty 
and  memorable  events,  and  what  tragic 
scenes  have  occurred  and  been  witnessed 
within  the  purview  of  this  high  tower! 
Fearful  calamities  have  visited  Moscow 
along  the  line  of  its  history.  Six  times  it 
has  been  devastated  and  nearly  destroyed 
by  fire  or  sword.  Tamerlane,  the  Eastern 
Destroyer,  began  the  list  of  fearful  trage- 
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'lies  and  ravished  it.  Next  it  fell  into  the 
hands  of  the  Tartars,  who  sacked  it,  and 
put  many  of  the  inhabitants  to  the  sword. 
Again  in  1536  it  was  nearly  consumed  by 
fire,  and  two  thousand  of  the  inhabitants 
perished  in  the  flames.  In  1571,  the  Tar- 
tars fired  the  suburbs,  and  a  furious  wind 
drove  the  flames  into  the  city,  and  not  less 
than  100,000  persons  perished  by  fire  or 
sword.  In  1611  a  large  portion  of  the  city 
was  again  destroyed  by  fire. 

The  terrible  scenes  in  the  modern  burn- 
ing of  Moscow  by  order  of  Count  Rosto- 
phin  are  still  fresh  on  the  pages  of  history. 
It  was  a  fearful  sacrifice  to  destroy  this 
sacred  city  of  the  Russians  by  their  own 
hands.  But  it  sealed  the  doom  of  Napoleon 
and  his  grand  army.  This  massive  old 
tower  has,  however,  stood  firm  amid  all' 
these  scenes  of  blood  and  fire.  Turn  your 
eye  down  now  upon  the  ground  and  look 
along  the  walls  near  this  tower,  and  you 
may  count  876  cannon  which  once  belonged 
to  the  grand  army  of  France,  which  were 
left,  or  lost,  or  captured,  or  buried  in  the 
snows  of  Russia  on  that  terrible  retreat. 

It  is  not  strange  that  Moscow  and  the 
Kremlin  hold  such  a  place  of  reverence 
and  aflFection  in  the  hearts  of  true  Rus- 
sians. From  Sparrow  Hills,  three  miles 
away.  Napoleon  caught  the  first  view  of 
Moscow  in  all  its  pride,  grandeur  and  mag- 
nificence; so,  from  these  same  hills,  a  few 
days  after,  he  took  a  sad,  lingering  look  at 
the  same  city  enveloped  in  smoking  ruins. 

But  Moscow  has  arisen,  liked  the  fabled 
Phoenix,  from  its  ashes,  and  now  appears 
far  more  magnificent  than  before,  as  the 
great  commercial  metropolis  of  Russia.  It 
is  the  truly  Russian  city,  little  modified  by 
European  influence,  and  far  more  interest- 
ing to  the  stranger  than  St.  Petersburg. 


HXTNGABIAN  GIPSIES 

Inhabitants  of  all  countries  and  natives 
of  none,  these  children  of  nature  call  them- 
selves Rommany.  Until  George  Barrow 
enlightened  us  as  to  the  habits  and  dialects 
of  these  wanderers,  it  was  believed  that 
their  language  was  a  mere  incongruous 
polyglot  of  every  language  under  the  sun, 
consisting  of  inversions  and  contortions  of 
words  and  slang  expressions.  This  has  all 
been  shown  to  be  erroneous,  though  many 
of  our  own  slang  words  come  from  the 
Rommany.  'Tal"  is  pure  Rommany  for 
brother.  The  half-contemptuous  expres- 
sions of  "Fiddle-sticks"  and  "Fiddle-de- 
dee"  distinctly  come  from  the  same  lan- 
guage, and  "Bosh"  is  Rommany  for  fiddle. 

They  are  all  more  or  less  musical, 
though  in  England  rather  less ;  in  truth,  the 
English  gipsy  seems  to  be  disappearing 
entirely,  emigrating  perchance,  or  dying 
out.  Except,  as  far  as  can  be  ascertained, 
in  Hungary  and  Transylvania,  they  have 
no  fixed  habitations,  or  legitimate  callings, 
living  in  most  countries  on  the  "glorious 
gospel  of  haphazard"  principle,  in  a  half- 
hearted sort  of  way,  upon  their  wits, 
their  cunning  and  fortune-telling.  They 
scarcely  ever  resort  to  violence,  being  of 
a  too  lethargic  temperament  to  exert  them- 
selves about  anything  except  when  they 
grow  jealous,  and  then  their  action  is  swift, 
fierce,  and  often  fatal.  Gipsies  come  of 
a  very  ancient  Indian  stock,  so  ancient  in- 
deed as  to  defy  all  attempts  to  trace  their 
origin,  and  were  unquestionably  the  vic- 
tims of  some  dire  vengeance,  and,  moit 
likely,  were  dispossessed  of  all  their  be- 
longings and  lands  by  some  other  ancient 
race,  even  to  their  belief  in  themselves  and 
their  god  or  gods,  for  now  they  neither 
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the  public,  and  it  was,  as  he  acknowledged 
himself,  their  influence  that  had  such  a 
marked  effect  upon  the  style  that  he 
adopted,  and  tended  to  develop  that  genius 
that  made  him  famous.  In  return  he  wrote 
a  history  of  his  favorite  people,  and  set  to 
music  many  hundreds  of  songs  depicting 
cheir  life  and  legends  as  written  by  the 
poets. 

^   ^   Jt 

THE  BEFEBENDUM  OF  SWITZ- 

EBLAND 

Fifty  thousand  voters  in  Switzerland, 
by  signing  a  petition,  can  have  any  law 
that  has  been  passed  by  their  assembly  or 
legislature  submitted  to  the  people  for 
ratification  or  rejection.  This  system, 
known  as  the  referendum,  went  into  effect 
in  1874  and  has  been  followed  satisfac- 
torily ever  since.  In  the  census  of  1901 
there  were  728,681  qualified  voters,  but  at 
the  elections  there  are  rarely  more  than 
half  that  number  of  accepted  votes  cast. 

The  town  meetings  of  public  school  dis- 
tricts in  the  rural  parts  of  the  United 
States  are  the  nearest  form  we  have  of  the 
plebiscite  or  referendum,  of  which  the  law 
in  Switzerland  is  the  best  example  in  na- 
tional affairs.  In  favor  of  the  plebiscite, 
as  the  vote  of  the  people  on  legislation  is 
called,  the  following  arguments  have  been 
mentioned : 

It  is  a  calm  appeal  to  the  will  of  the 
people,  "yes  or  no"  on  a  given  piece  of 
legislation.  In  other  words  it  is  making  a 
jury  of  a  community  or  nation.  It  arouses 
the  interest  of  voters  in  measures  of  public 
policy  rather  than  in  political  bosses  and 
politicians.  It  increases  the  stability  of 
legislation,  for  acts  of  legislation  are  not 


so  likely  to  be  passed"  and  then  repealed 
as  often  happens  in  representative  bodies. 
It  inculcates  patriotism  of  the  highest  form 
and  makes  jobbery  in  legislation  well-nigh 
impossible. 

In  the  cantons  or  counties  of  Switzer- 
land the  number  of  signatures  on  a  petition 
necessary  to  compel  a  measure  being  sub- 
mitted to  a  vote  of  the  people  varies  from 
600  in  Zug  to  6,000  in  Vaud.  All  these 
petitions  are  limited  as  to  time,  after  the 
publication  of  an  act  passed  by  the  legisla- 
tive body.  The  time  for  the  filing  df  a 
petition  varies  from  four  to  six  weeks.  If 
the  assembly  is  doubtful  as  to  how  a  pro- 
posed piece  of  legislation  will  be  received, 
it  may  itself  refer  the  given  act  to  a  vote 
of  the  people. 

The  initiative,  or  origination  of  pro- 
posed legislation  by  the  people,  has  also 
been  successfully  tried  in  Switzerland. 
This  is  a  kind  of  legalized  extension  of  the 
ancient  right  of  petition,  wherein  the  de- 
mands of  the  petition  are  not  discretionary 
but  mandatory.  The  number  of  persons 
who  may  present  a  demand  for  the  con- 
sideration of  proposed  legislation  varies 
from  a  single  person  in  Zurich  to  12,000 
in  Bern.  It  would  seem  likelv  that  where 
any  single  individual  could  alone  compel 
a  plebiscite  or  referendum  vote  on  any 
proposition,  there  would  be  a  deluge  of  such 
demands.  But  in  the  twenty  years  follow- 
ing the  adoption  of  this  plan  in  Zurich, 
only  twenty-two  such  demands  were  made 
and  fifteen  were  rejected  by  the  majority 
vote  of  the  people. 

The  constitutional  law  of  Switzerland 
provides  that  petitions  to  the  nimiber  re- 
quired may  compel  a  vote  even  for  the  dis- 
solution of  the  assembly  and  council,  the 
council  of  seven  members  being  practically 
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the  same  as  the  prcsidciU  and  cabinet  of  iLc 
United  States. 

ji    ji    ji 

GEXETA  ANB  ITS  LAKZ 

The  water  front  of  the  beautiful  Swiss 
city  (if  Geneva,  which  faces  the  lake  of  the 
same  name,  offers  one  of  the  moat  pictur- 
esque views  to  be  found  in  interior  Europe. 
Geneva  is  a  city  of  30,000  inhabitants,  ly- 
ing at  the  foot  of  the  lake,  and  divided  into 
two  parts  by  the  swift  and  rushing  River 
Khone.  The  favorite  promenade,  the 
Mont  Blanc  Bridge,  crosses  the  river  and 
connects  the  two  parts  of  the  city.  Broad 
quays  lined  with  handsome  buildi  ngs, 
many  of  which  are  the  popular  tourist 
hotels,  face  the  river  and  lake.  A  wooded 
park  ajid  a  sea  wall  of  masonry  are  favored 
resorts  for  the  traveler,  who  from  here  ob- 
tains a  beautiful  view  of  Hont  Blanc  and 


the  lake  itself.  Considerable  commerce 
transacted  on  the  blue  waters  of  the  lakg 
and  the  peculiarly- rigged  sailing  boat 
which  ply  between  the  city  and  the  nei^ 
boring  villages  on  the  shore  help  to  i 
liven  the  scene.  Here  it  waa  that  Call 
preached  and  liousseau  was  born.  Vol 
taire,  Byron,  Goethe  and  the  HmprG 
Josephine  were  among  tliose  whose  fame 
identified  with  this  favored  place  of  th^ 
residence.  The  lake  is  the  largest 
Switzerland,  being  about  fifty  by  c 
miles  and  1,230  feet  above  the  sea  levej 
It  is  in  the  form  of  a  half  moon.  Ti 
water  is  deep  blue  and  contains  but  fw 
fish.  It  never  freezes  over  and  hd 
mysterious  rises  and  falls,  strong  curreol 
and  water  spouts.  Excellent  steamboat 
serve  to  carry  the  traveler  back  and  fori 
throughout  the  length  of  the  lak«,  and  gii 
access  tlius  to  some  of  the  most  deligbtfS 
resorts  of  Switzerland. 
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■     THE  VATICAN 

The  Vatican,  which  is  one  of  the  seven 
hills  of  old  Rome,  has  alwaja  retained  ita 
ancient  name,  and  in  the  ages  when  the 
papal  power  was  at  its  height,  this  name 
was  almost  as  significant  and  imposing  to 
the  Christian  world  as  that  of  Borne  itself 
had  been  to  the  Pagan  nations.  The  ex- 
communications and  anathemas — "the 
thunders  of  the  Vatican" — made  emperors 
and  kings  tremble  on  their  thrones,  and 
often  shook  Europe  from  one  end  to  the 
other.  Princes  and  people  looked  with 
equal  awe  to  the  ecclesiastical  palace  on  the 
hill,  where  spiritual,  arms,  with  the  cross, 
the  signet-ring,  and  the  pen,  wielded  by  a 
few  infirm  old  men,  decided  the  fate  of 
"powers  and  dominions,"  After  a  long 
waning,  the  mighty  temporal  strength  of 
the  Vatican  disappeared,  but  still  that  im- 
mortal hill  has  a  lasting  hold  on  the  vener- 
ation of  mankind. 

The  palace  of  the  Vatican,  which  covers 
a  good  part  of  the  hill,  has  few  external 
features  to  recommend  it  to  the  lover  of 
architecture,  but  taken  as  a  mass,  its  pro- 
digious size  and  solidity  arc  imposing.  It 
occupies  a  space  which  is  1,200  feet  in 
length,  and  about  1,000  feet  in  breadth. 
It  is,  however,  rather  an  assemblage  of 
buildings  grouped  and  connected  together, 
than  one  palace,  and  the  component  parts 
have  been  erected  at  different  periods,  and 
by  very  different  architects. 

Although  the  building  itself  has  not 
much  architectural  beauty,  its  grand  and 
capital  accessory  has  a  great  deal.  This 
is  the  staircase  which  forms  the  principal 
entrance,  and  connects  the  Vatican  with 
the  noble  portico  of  St.  Peter's.  It  springs 
boldly  from  the  base  o£  the  equestrian 


statue  of  Constantino,  and  in  four  ma- 
jestic flights  of  marhle  steps,  adorned  with 
a  double  row  of  Ionic  pillars,  it  reaches 
the  threshold  of  the  grand  entrance  hall. 
It  is  the  work  of  Bernini,  and  taken  alto- 
gether it  is  probably  the  most  magnificent 
staircase  in  the  world.  From  the  entrance 
hall  we  may  pass  directly  into  many  his- 
toric and  magnificent  rooms. 

The  history  of  the  Bible,  from  the  crea- 


THB  VATICAN  GARDENS. 


tion  of  the  world,  is  painted  on  the  arched 
ceilings  of  Raphael's  galleries.  From  one 
of  these  galleries  a  door  opens  into  the 
Caraere  di  Raffaello,  which  are  covered 
with  the  frescoes  of  that  greatest  of 
masters.  These  rooms  in  themselves  pre- 
sent a  great  and  wonderful  school  of  paint- 
ing. They  are  totally  unfurnished — the 
cabinet-maker  and  the  upholsterer  had  no 
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Amtry  in  Catalonia  t-mplovs  10,000  per- 
mn»,  each  of  whom  in  thfc  course  of  a  year 
j^thf^rs  an  averagt  of  a  uai  of  oork.  Where 
it  is  m  abundant,  h  is  in  almost  universal 
um:.  In  Spain,  it  is  made  into  all  sorts  of 
culinary'  utr:nfiil)<,  it  lines  fl^xirs  and  walks, 
it  in  made  int<^>  mattings  of  various  kinds, 
and  «ven  used  an  pillows.  In  Italy,  it  is 
made  into  crossetf,  images  and  sandals.  In 
Turkey,  where  the  cork  is  of  a  harder  qual- 
ity, it  is  Uii':<i  in  making  cabins  and  is  in 
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;  to  make  co^n-  It  :hv  peas- 
ants. In  Algeria  and  it'.rx-eo.  it  ar^.  nls 
the  mat<.riat  for  bousv  iimirnrc,  plain-?, 
drinking  vessels,  tsbs,  armor  plz'In^-  and 
boats. 

In  Portugal  there  are  34.000  i'^uare 
miles  of  cork  groves.  As  tbe=e  forc-iU  are 
in  the  hands  of  private  monopolies,  the 
government  furnishes  no  =iati=ucj.  Uow- 
ever,  it  is  known  that  the  export  of  cork 
from  Portugal  amounts  lo  an  annual  aver- 
age of  about  2.1.000  loiis  of  tl:.'  rjii^ii  Uik, 
and  nearly  3,000  tons  of  luaLufacturLd  ar- 
ticles. 

Jt    Jt    JK 

GIBSALTAB 

Gibraltar  proper  occupies  a  Ijold,  rocky 
peninsula  ■.vhich  guards  the  passage  be- 
tween the  Atlanlic  Ocean  and  the  Medit- 
erranean. It  is  a  favorite  niilitarv  and 
naval  station,  wherein  officers  of  both  sen'- 
iecs  can  resign  for  ihe  season  their  profes- 
sional cares  for  lighter  joys.  Its  works  of 
defense,  its  bomb-proof  batteries  and  for- 
tresses, heavily  armed,  more  resemble  the 
bulwarks  of  nature  than  those  by  the  hand 
of  man.  They  are  well  grouped  together, 
even  if  in  a  small  area,  because  Gibraltar 
in  no  case  exceeds  three-quarters  of  a  mile 
in  breadth.  The  rock  rises  abruptly  from 
the  low,  sandy,  peninsula-like  isthmus,  to 
about  1,400  feet  above  the  level  of  the  sea. 
From  its  summit  a  view  of  unique  sublim- 
ity is  obtained.  It  can  only  be  appreciated 
when  seen.  The  mighty  Mediterranean 
Sea  stretches  away  in  the  background, 
alike  shadowy  and  grand  in  scenic  beauty, 
steamers  and  shipping  ever  traversing  its 
waters.  In  another  direction  the  Atlantic 
Ocean  and  expanded  water  of  the  Bay  of 
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Biscay,  washing  the  shores  of  Spain,  are 
prominent  features. 

Gibraltar  was  known  to  the  Greeks  and 
Komans  as  Calpe  or  Abyla.  The  strip  of 
land  near  Ceuta,  across  the  straits,  was 
named  Abyla.  For  many  centuries  they 
formed  the  renowned  pillars  of  Hercules, 
the  then  limit  of  ocean  enterprise  and  com- 
merce. Its  strategical  value  to  England  is 
of  paramount  importance,  being  really  the 
key  of  the  Mediterranean,  along  which  the 
merchants  of  the  world  pass  upon  their 
lawful  commerce. 

The  ocean's  surfy,  slow,  deep,  mellow 
voice,  full  of  awe  and  mystery,  breaks 
night  and  day  against  the  rocks,  moaning, 
as  it  were,  over  the  dead  it  holds  in  its 
bosom,  for  the  sea  is  the  largest  of  all  cem- 
eteries, and  its  slumbercrs  sleep  without 
monuments.  In  other  graveyards  distinc- 
tion is  shown  between  the  grave  of  the  peer 
and  that  of  the  peasant,  but  in  the  sea  and 
ocean,  closely  encircling  Gibraltar,  the 
same  waves  roll  over  all,  and  the  same 
requiem  is  by  the  minstrelsy  of  the  ocean 
sung  in  their  honor.  The  same  storm 
beats,  and  tlie  same  sun  shines  over  their 
remains,  but  their  graves  are  unmarked. 

It  is  the  general  and  popular  belief  that 
Gibraltar  is  an  impregnable  fortress,  but 
grave  doubts  have  arisen  during  the  last 
twenty-five  years  as  to  whether  ''The  Rock" 
is  really  tlie  impenetrable  quadrilateral  it 
is  generally  supposed  to  be.  All  political 
parties  of  England  appear  to  be  agreed  that 
if  there  are  anv  defects  thev  should  be  rec- 
tined,  hence  the  action  of  the  government 
in  sending  out  the  Duke  of  Cambridge  to 
inspect  and  report  upon  the  necessary  re- 
quirements, the  absolute  necessary  strength 
of  the  garrison,  and  other  material  and  de- 
tailed matter. 


Gibraltar  has  been  the  theatre  of  many 
sieges.  The  first  appears  to  have  taken 
place  in  1309,  when  Alonzo  Perez  de  Guz- 
man took  possession  of  it  for  Ferdinand 
IV.  of  Spain.  The  real  value  of  the  Rock 
was  evidently  discovered  and  appreciated 
by  the  Moors  in  the  eighth  century,  when 
they  erected  a  fortress  upon  it.  In  1315 
there  was  a  second  siege,  but  the  invaders 
were  beaten  off;  however,  in  1333  Vasco 
Perez  lost  Gibraltar.  A  fourth  siege  to 
get  it  back  took  place  in  vain  in  1344,  and 
in  1349  there  was  a  fifth  siege.  The  sixth 
resulted  in  Gibraltar  being  transferred 
from  the  hands  of  the  king  of  Morocco  to 
those  of  Yussef  III.  of  Grenada.  The 
seventh  siege  by  the  Spanish  Count  Niebla 
Enrico  de  Guzman  was  disastrous  to  the 
besiegers.  In  1462  an  eighth  siege  brought 
Gibraltar  once  more  under  Christian  rule. 
By  a  ninth  siege  the  Duke  of  Medina  Si- 
donia  contrived  to  get  himself,  son  and 
heir,  created  perpetual  governors  of  the 
Rock.  In  1501  the  fortress  was  formally 
incorporated  with  the  donuiins  of  the 
crown  of  Spain,  and  there  was  a  tenth  siege 
in  1506,  by  the  Duke  Don  Juan,  trying  to 
recover  possession. 

The  pirates  of  Algiers  made  a  furious 
attack  on  the  Rock  in  1540,  the  object 
being  to  recover  it  for  Mahomet,  but  the 
besiegers  were  repulsed  after  a  bitter  con- 
flict, and  immediate  steps  were  taken  to 
strengthen  the  works  of  nature  by  those  of 
art,  so  that  the  Rock  eventually  Wame  a 
model  first-class  fortress.  During  the  war 
of  the  Spanish  succession,  the  combined 
Dutch  and  English  fleets  under  Sir  George 
Rook  captured  the  fortress.  In  1704  Spain 
closelv  invested  Gibraltar  both  bv  sea  and 
land,  but  after  a  bitter  six  months'  siege 
the  invaders  retired.     The   apes  of  Bar- 
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idly  among  the  blocks  that  are  scattered 
over  the  rocky  bed,  and  gradually  disappear 
in  the  crevices  of  the  Boil, 

Two  of  these  water  courses  are  suffi- 
ciently powerful  to  turn  throughout  the 
year  the  wheels  of  two  mills  constructed  by 
an  enterprising  Englishman.  Though  the 
■subterranean  cavities  of  Argostoli  are  in 
constant  communication  with  the  sea,  and 
the  entrance  to  the  canals  is  carefully 
freed  from  the  sea- 
weed that  could  obstruct 
the  passage,  or  at  least 
retard  the  current,  the 
waters  are  not  the  same 
height  in  the  grottoes  as 
in  the  neighboring  guK. 
This  is  because  the 
calcareous  rocks  of 
Cephalonia,  dried  on 
the  surface  by  the  sea 
breeze  and  the  heat 
of  the  sun,  are  pierced 
and  cracked  throughout 
by  innumerable  crev- 
ices, which  are  so  many 
flues  aiding  the  circu- 
lation of  the  air  and 
the   evaporation   of  the   hidden   moisture. 

The  boundaries  of  this  infiux  have  never 
been  definitely  determined,  but  it  certainly 
extends  along  the  coast  for  nearly  half  a 
mile.  At  all  points  between  the  two  mills, 
and  for  an  unknown  distance  beyond 
each,  tbe  water  is  everywhere  percolating- 
through  the  cracks  and  fissures  of  the  lime- 
stone and  sinking  into  the  earth.  The 
openings  in  the  sea  bottom  around  the 
point  are,  no  doubt,  mainly  closed  by 
weeds,  gravel,  etc.,  yet  no  inconsiderable 
amount  of  water  must  find  its  way  to  these 
mysterious  depths  through  such  an  extent 


of  beach,  lying  on  a  rock  that  is  practically 
as  porous  as  a  sieve;  and  since  this  condi- 
tion may  prevail  for  a  long  distance  from 
the  shore,  where  the  pressure  would  tend 
to  increase  the  flow,  we  may  reasonably  as- 
sume the  quantity  of  water  absorbed  out- 
side of  the  mills  as  undoubtedly  greater 
than  that  needed  to  run  them. 

If  we  assume  that  each  grist  mill  would 
require  five  horse  power  to  operate  it,  and 


that  the  head  of  water  actually  used  was 
about  three  feet,  wc  must  have  a  flow  of  at 
least  1,000  cubic  feet  per  minute,  or  2,000 
per  minute  for  the  two  mills ;  and  we  must 
double  this  amount  to  get  even  an  approx- 
imate estimate  of  the  magnitude  of  the  in- 
verted river  at  Argostoli.  This  assump- 
tion makes  the  daily  consumption  of  water 
nearly  6,000,000  and  the  annual  consump- 
tion over  2,000,000,000  cubic  feet.  If  wc 
imagine  a  cavern  below  we  must  give  it 
generous  proportions,  as  2,000,000,000 
cubic  feet  of  water  would  fill  a  chamber 
about  five  miles  long,  1.000  feet  wide,  and 
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75  feet  d^ep.  Or,  if  the  water  runs  into 
3.  fissure,  say  10  feet  wide,  it  must  be  about 
10  miles  long  and  4,000  feet  deep  to  hold 
one  year's  influx  at  this  point. 

Xo  explanation  of  this  phenomenon 
heretofore  suggested  is  even  measurably 
satisfactory.  It  cannot  be  connected  in 
any  way  with  tidal  phenomena,  because 
this  part  of  the  Mediterranean  is  almost 
tideless,  and  there  is  nothing  periodic  in 
the  flow  of  the  water  into  the  land.  That 
the  water  is  simply  filling  a  system  of  fis- 
sures and  caverns  in  the  earth  is  clearly  in- 
admissible in  view  of  the  well-established 
facts.  The  flow  of  water  into  the  land  has 
certainly  been  uninterrupted  since  1833. 
The  supply  of  water  is  exhaustless,  and  the 
rate  of  downpour  is  limited  only  by  the  ca- 
pacity of  the  fissures.  The  present  rate  of 
flow,  or  anything  approaching  it,  continued 
for  a  century,  would  give  a  total  volume  of 
water  so  prodigious  as  to  far  exceed  the  ca- 
pacity of  any  known  caverns. 

The  force  of  this  objection  is  augmented 
by  the  consideration  that  caverns  other 
than  fissures  must  have  been  formed  by  so- 
lution of  the  rocks  and  have  thus  required 
for  their  formation  a  volume  of  water 
many  times  greater  than  that  required  to 
fill  them.  Furthermore,  it  is  virtually  an 
axiom  in  geology  that  all  cavities  in  the 
earth  below  the  drainage  level  of  the  dis- 
trict, and  especially  below  sea  level,  ex- 
cept possibly  those  due  to  recent,  sudden, 
and  extreme  rifting,  must  be  permanently 
and  continuously  full  of  water,  and  cer- 
tainly it  is  hardly  conceivable  that  fracture 
fissures,  developed  at  the  surface  as  mere 
cracks,  could  require  centuries  for  their 
filling  with  the  sea  pouring  into  them. 

None  of  the  suggested  modifications  of 
the  c^ivern  theory  seems  to  bo  worthy  of 


serious  consideration.  We  cannot  suppose 
that  the  water  flows  into  caverns  and  disap- 
pears by  evaporation  or  absorption.  Both 
of  these  processes  below  a  very  moderate 
depth  would  necessarily  be  extremely  slow, 
and  the  former  would  gradually  fill  the 
caverns  with  salt.  Nor  can  we  follow  the 
supposition  that  an  earthquake  has  at  some 
period  opened  a  communication  between 
the  sea  and  the  region  of  volcanic  fire,  and 
that  the  water,  being  there  converted  into 
steam,  is  afterward  condensed  in  its  up- 
ward course  and  forms  those  hot  springs 
which  exist  in  various  parts  of  Greece. 

Equally  objectionable  is  the  view  that 
the  water  is  absorbed  at  great  depths  by 
molten  masses.  Volcanic  phenomena  are 
wholly  wanting  in  this  part  of  Greece; 
that  is,  there  are  no  active,  recently  active, 
or  extinct  volcanoes,  nor,  so  far  as  we  can 
learn,  any  geologically  recent  volcanic 
rocks.  The  great  crater  of  Santorin  is 
three  hundred  miles  distant,  while  Cepha- 
lonia  and  the  neighboring  mainland  consist 
of  secondary  and  tertiary  strata,  overlying 
ancient  crystalline  rocks. 

The  rejection  of  all  these  hypotheses 
forces  us  to  the  conclusion  that  in  some 
way  the  water  must  return  to  the  surface. 
A  circulation,  due  exclusively  to  hydro- 
static pressure,   is  manifestly    impossible, 

unless,  indeed,  it  should  issue  in  the  basin 
of  the  Dead  Sea,  a  full  thousand  miles 

distant,  since .  the  water  starts  downward 
from  the  sea  level.  Still  less  can  we  sup- 
pose that  it  would  rise  in  the  form  of  sa- 
line springs  on  the  land. 

It  has  occurred  to  mind,  however,  that 
in  the  subterranean  heat  we  have  an  ade- 
quate cause  of  aqueous  circulation.  The 
temperature  of  the  ground  increases  down- 
ward, and  it  certainly  is  not  a  violent  ky- 
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pothesiB  that  the  water  gains  access  to  a 
system  of  fissures  traversing  a  notable 
range  of  temperature.  In  this  connection 
it  may  be  noted  that  the  conditions  are  fa- 
vorable to  profound  Assuring;  for  Cepha- 
lonia,  like  the  rest  of  Greece,  is  distinctly 
a  seismic  region — earthquakes,  often  of  de- 
structive severity,  being  of  annual  and  al- 
most monthly  occurrence,  and  the  prevail- 
ing rock  formation  is  the  massive  cretace- 
ous limestone,  some  thousands  of  feet  in 
thickness. 


great  advance  to  them,  both  socially  and 
materially.  They  believe  themselves  far 
superior  in  caste  to  any  Christian  lady  that 
ever  lived.  The  Circassian  is  first  a  slave 
in  the  harem,  but  at  any  time  she  may  be- 
come the  wife  of  the  master  and  thus  he 
raised  to  such  superiority  over  others  that 
the  slave  is  always  treated  with  as  much 
deference  and  respect  as  if  she  were  already 
mistress  of  the  house. 

It  causes  no  comment  for  the  wife  of  a 
rich  pacha  to  rise  on  the  entrance  of  a  slave 
and  humbly  kiss  her  hand.  This  is  be- 
cause the  wife  was  once  in  an  inferior  posi- 
tion to  what  the  slave  now  is,  and  bad  al- 
ways been  well  treated  by  the  slave  thus 
honored.  As  an  inferior  slave  may  sud- 
denly be  raised  to  high  position,  lier  for- 
mer superiors  kiss  the  hem  of  her  garment 
without  jealousy  or  envy,  for  to  them  it  is 
all  fate. 

The  great  national  powers,  by  compact 
with  the  Turkish  government,  forbade  the 
traffic  in  slaves  a  few  years  ago,  and  since 


LIFE  IN  A  TUBEISH  HABEH 

Romance,  mystery  and  pictures  of  re- 
volting moral  misery  have  been  almost  the 
sole  source  of  information  regarding  the 
peculiar  home  life  of  the  people  whom  we 
chiefly  know  as  .the  unspeakable  Turk. 

Our  own  customs  -are,  of  course,  our 
own  measures  of  morality,  and  anything 
different  must  be  very  bad.  However,  if 
it  is  enough  to  live  a  satisfied  life,  we 
must  admit  that  the  in- 
mates of  the  harem  live 
well.  They  are  wholly 
absorbed,  as  nuns  in  a 
convent  in  the  child-like 
faith  and  religious  sen- 
timent of  their  career. 
Strange  to  s  a  y,  more 
than  ninety-five  per 
cent  of  the  inmates  of 
the  harems  of  the  rich 
and  powerful  are  Cir- 
cassians, These  white 
women  of  Circassia 
look  upon  an  entrance 
into  a  Turkish  harem 
as  the  height  of  am- 
bition.   In  truth,  it  is  a  constantinople-yildiz  palace  and  mosqub. 
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tlien  the  number  of  Circassians  in  the 
liar  em  has  somewhat  lessened.  Before 
this,  when  a  young  man  became  twenty 
years  of  age,  his  father  went  to  the  slave 
market  and  brought  home  a  few  slaves, 
from  which  the  son  selected  a  wife.  Tlieii 
the  young  man  in  the  course  of  the  year 
bought  two  or  three  more  as  slaves  of 
his  wife.  These,  with  the  wife,  were  in  the 
same  position  as  the  slaves  of  the  father. 
At  the  death  of  the  father,  his  wive? 
went  out  of  the  bouse  to  homes  of  their 
own,  with  their  children,  and  the  son's  wifu 
became  the  head  of  the  house,  while  her 
slaves  became  odalisques,  that  is  inferior 
wives. 


The   odalisques  rank  much   lower 
their  children  in  the  household,  but  high- 
er  than   their   slaves.     Should    they   have 
no  children,  or  should  their  children  die, 
they  rank  no  higher  than  slaves,  and  can  j 
expect    no    different    treatment.     In    that  1 
case,  at  the  death  of  their  husband,  they 
are  either  pensioned,  on  barely  enough  to  1 
keep  them,  or  they  are  married  to  any  old 
servant  who  will  keep  them,  or  they  i 
sold  as  slaves  and  liegin  again  the  life  of  I 
a  slave,  with  its  prospects. 

The  entire  life  of  the  odalisque  is  spent  I 
iu  sewing,  gossiping  with  her  slaves  and  | 
visitors,  and  caring  for  her  children.    The 
house  of  the  harem  has  its  walled  gardens 
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and  yards,  and  o£  warm  evenings  the  fam- 
ily gathers  in  a  group  on  the  grass  under 
the  trees,  sing  songs  and  listen  to  the  wild 
stories  of  some  old  woman.  These  evening 
scenes  may  be  visited  by  the  brothers, 
cousins,  nephews  or  uncles  of  the  head  of 
the  family,  but  by  no  others. 

The  fidelity  of  slaves  to  the  odalisque  is 
a  remarkably  developed  trait.  "I  have 
eaten  her  bread  and  salt  and  I  can  not 
leave  her,"  is  the  sentiment  expressed. 
Bread  and  salt  are  sacred  symbols,  and  no 
greater  curse  can  be  pronounced  in  a  house- 
hold than  for  the  master  to  say,  "May  my 
bread  and  salt  rise  against  you." 
JH  ji  jl 
EGYPT  AS  IT  IS  TO-DAT 

Great  as  it  was  in  the  early  history  of 
civilization,  Egypt  to-day  has  but  little 
promiueneo  in  the  affairs  of  the  world. 
Even  now  its  chief  interest  to  us  lies  in  the 
past.  Luxor,  Kamac,  Memphis,  the  Nile, 
the  Pyramids,  the  Sphinx  and  the  Desert 
— these  are  the  names 
that  are  significant  to 
us  in  their  suggestion 
of  a  historic  past  and  a 
proud  civilization.  And 
yet  even  in  Egypt  tbo 
influence  of  the  In- 
dustrial Age  is  felt  and 
a  new  re^me  seems  to 
be  beginning.  To-day, 
Alexandria,  the  an- 
cient city,  is  an  im- 
portant modem  port, 
largely  rebuilt  since  the 
bombardment,  twenty 
years  ago,  and  the 
renter  of  a  large  ex- 
port and  import  trade. 
The  Suez  Canal  turned 


the  tide  of  travel  between  the  Ori- 
ent and  the  Occident  across  the  comer  of 
this  ancient  realm,  where  tlic  Red  Sea  and 
the  Mediterranean  come  nearest  together. 
This  has  brought  hosts  of  travelers  into 
Egypt  whose  journeys  otherwise  would 
have  taken  the  wide  detour  from  Europe 
around  South  Africa,  to  reach  India,  Aus- 
tralia or  the  Far  East. 

Here  is  another  evidence  of  the  far- 
reaching  effect  of  the  industrial  influence 
upon  whatever  country  it  touches.  The 
construction  of  the  Suez  Canal  made  it 
necessary  that  the  European  Powers,  who 
shared  in  its  expense  and  whose  vessels 
made  use  of  if,  should  preserve  the  peace 
and  order  of  the  neighboring  country.  And 
so  first  by  formal  treaty  and  afterward  by 
virtual  oecupatioii,  England  obtained  dom- 
inance in  the  affairs  of  Egypt,  which  is 
nominally  a  state  tributary  to  Turkey,  and 
governed  by  its  own  Khedive.  The  Turk- 
ish influence,  therefore,  being  virtually 
nullified  in  Egypt,  and  the  British  infiu- 
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ence  having  Lecome  sn 
strong,  Egypt  is  l'iiJo\- 
iiig  peace,  order,  einn- 
mercia!  prosperity  am! 
industrial  development 
to  a  degree  that  it  lias 
never  known  before. 
Modern  innovatiuns 
liave  been  introduced 
into  the  Egyptian  cities 
almost  as  freely  as  in 
Western  Europe.  It  is 
r.ot  necessary  now  to 
patronize  tlie  clamorous 
donkey  boys  to  reach 
the  ancient  remains  of 
the  tombs  of  the  Pha- 
raohs, for  nn  electric  trolley  line  speedfi 
the  stranger,  from  Cairo  swiftly  across 
ihe  desert  to  the  very  base  of  the  Sphinx 
and  the  great  pjTaraids  themselves.  It 
is  not  yet  reported  that  an  elevator  is 
running  to  the  top  of  tlie  pyramid  of 
Cheops,  bill  we  do  not  know  what  nuiy  hap- 
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pen.  Passenger  steamers  ply  up  and  down 
the  Nile,  and  the  products  of  tLat  fertile 
valley,  still  irrigated  by  the  annual  over- 
flow, as  it  was  5,000  years  ago,  enter  the 
markets  of  Europe  in  competition  with  our 
own  wheat,  corn  and  cotton.  Railways  ex- 
tend far  southward  along  the  Nile,  into  the 
Iicart  of  thp  continent,  and  it  is  no  longer 
to  he  doubted  that  witbir  a  few  years  there 
will  be  direct  connection  from  North  to 
South  Africa  by  way  of  the  Cape  to  Cairo 
Tiuilway. 

Jl    jl    jl 

HECENT  DISCOVERIES  IN  EGYP- 
TIAN ANTiaiTITIES 

It  is  difticnlt  to  realize  that  only  five  or 
six  years  ago  criticism,  so-called,  was  still 
assuring  us  that  Menes,  the  founder  of 
iho  united  monarchy  of  Egypt,  and  his  im- 
inediaf  ancestors  were  "mythical"  and 
"fabulous,"  Now  we  know  almost  as 
much  about  them  and  the  people  over 
whom  they  ruled  as  we  do  about  the  Pha- 
raohs of  the  fourth  dynasty.    Art  was  far 
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a'lvaiicitl;  the  sy?tcm  "f  liii-nifrlviiliic  writ-  Asia  Miniir;    ihe  vases  of  obsiJiaii,  frafr- 

iiip  Iiad  long  siiin-  Ih-i'Ii  inrfi-rtcil,  ami  a  iiictils  i.f  wliidi   liavp  bpeii   fouml   in   the 

"IiiiTalic"  or  ruiiiiiii.ir  Ijau.l  IilmI  cvi^ii  Ijcfii  inmlj  ol'  -\K-ik-s  Itiitiself,  fr.>iii  tlic  Island  «i 

fitnnt'd  out  of  it.     Tin-  j.'Wcli-rV  ai-t  liad  MVlus    in    lln-    Aegean    Si-a.      Tln-ro    are 

already  n'acli<-<l  a  hiiili  ^lai.' .if  iM^Tt'crtiiiii;  -IjcHs  from  the  Rctl  Sea,  and  inilit-ati'iiis 

a  ffold  c-yliiidcr  <if  a  rja'oylrioiaii  lypc  has  nf  the  u^t'  of  tin'  iliccnsc  that  was  lir-malil 

been  fonnd  by  Mr.  lli-i'^inr  wiih  iln'  name  fp'tii   smitliern   Arabia,   and  the   e^iast    of 

ijf  Alia,  iir  Jlciie.-.  iijH.n  it.  ami  in  nne  of  Hmtialibniil,   while    the  seal  cylindi-r  aii'l 

the  Abyciiis  ii.iub-  f.air  exiiui~itf|y  wp'iijrbt  ibi'  ■■ni]iliiynieut  of  ehiy  as  a  writin;;  niati- 

hracclets  have  Ut-n   lir'>ni;ht   [■■  Mfibt,  llie  rial  iiriply  IJahylunian  infhienee.     Indeed, 

alti^niatinir  if'M  an.l  rnripiui^i'  ]da<|iii's  nf  ihe  hc^ads  nf  lapis-laznli  whieh  help  to  form 

one  of  whieh  ari:  in-f-riiii'd  with  ihi-  same  .m..-  ,il'   ihe   braeeletji   may  have   Wen   iiii- 

name.     Tin-  \--\ii\-~  liii-ni-iKi-  ar^  vast  iniil  purled  frnni  the  nnnnilains  of  Persia. 

stat<-ly  sirni'iii.".-.  m-.r.-  (-^in'-ially  that  of  K^vpt  was  thus  already  eoniieetod  with 

Den.  .ir   K-a].!ia' -.   whi'-Ii  wa^  j.avcd   wirh  ihr  n-l  .if  the  civilized  world  both  liy  land 

lnifK'  slabs  I.f  ^raiiiic  fr-m  As-uan.  i„i.|  hv  s.^a.     A  few  miles  to  tlie  north  of 

Intere-.ui--.-  iiii!-T   bav.-  l-i'ii  <-arricd  ..n  Aliv.l.is.  in-ar  the  village  of  ilahaana,  the 

with  all   imr-  •■!'  ill.-  kK..wti  wi.>rM.      Tlu>  „,.,';„    l,n,.l;    ,„„ibs  of   two    of   the   earlic:'! 

gold,  whii'ii  .-.,;.■;,]:.-   a   Hfli-  -ilver,  eaiiie.  \^\^^,^^  ,,f  ,|i,.  ,|,i,.,I  dynasty  have  boon  dis- 

ae.-.r.lir,L'  "  •  I  ir.  f;:.,.--'..„. "-  analysis,  fn.m  ,.,,vered  by  .Mr.  Garsrauy.     The  largest  of 
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them  18  thirty  feet  above  th«  surface  of  the 
ground  and  nearly  sevenly  feet  below  it. 
The  eighteen  chambers  which  the  explorer 
diacovcred  here  are  approached  by  an 
arched  passage  and  staircase  which  runs 
down  thr<5ugh  the  middle  of  the  edifice, 
from  its  top  to  its  boltom.  Huge  porleul- 
lises  of  granite,  let  down  from  the  open- 
ings in  the  brick  roof,  close  the  passage  and 


by  means  of  a  dike  which  Mariette  identi- 
fied with  that  of  Koshcsha. 


THE  GREAT  PYEAMIDS  OF 
EGYPT 


The  Pyramids  uf  (iizfh  arc  ail  thai  re- 
lain  of  any  of  tlic  Si'vu  W.^iiilir-^  ni"  tiie 


c-ut  off  tlie  approach  to  the  chanibc-rs.  The 
sepulfher  is  what  an  oM  English  writer 
would  have  called  "magnifical,"  and  tcsti- 
fiea  to  a  fact  which  is  being  impressed  upon 
us  by  other  recent  discoveries,  that  the 
greatest  architectural  works  of  Egypt  be- 
long to  what  has  hitherto  been  regarded  as 
the  beginning  of  its  history.  There  is  no 
longer  any  reason  to  question  the  Greek 
record  that  ilones  diverted  the  Nile  from 
its  former  channel  under  the  Libyan  hills. 


Ancient  World  and  they  were  old  before 
any  of  the  others  had  been  thought  of.  In 
the  time  of  Hoses  they  were  already 
ancient  monuments,  old  almost  beyond  any 
of  the  authcTitic  traditions  of  the  times. 
They  even  then  belonged  to  the  limes  of  an 
Ancient  Egypt,  Ever  since  the  Israelites 
were  in  bondage  to  the  Pharaohs,  the 
minds  of  curious  investigators  have  been 
busy  with  speculation  as  to  why  they  were 
ever  erected.     Within  the  last  century  the 
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the  tir?l  ceiiturv  of  the  Christian  era,  savs 
that  there  were  traditions  in  his  dav  which 
attribute]  iheir  eonstmctioa  to  the  desire 
o£  certain  kings  not  to  leave  any  money  to 
their  snc-cessor:!,  and  also  that  it  was  the 
theory  of  tlie  learned  men  of  his  time  that 
they  were  built  merely  to  use  up  the  sui^ 
plus  entTf^y  of  the  people  and  to  keep  them 
employed.  ^[any  learned  archaeologists 
still  hold  to  the  latter  theory.  Plato  and 
Aristotle  both  held  this  theory. 
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Herodotus,  born  484  years  before  Christ, 
carefully  examined  the  pyramids  and  gave 
the  theory  almost  unanimously  approved  by 
modem  scholarship,  that  they  were  built  as 
the  tombs  for  the  kings  of  reigning  dynas- 
ties. At  the  time  of  Herodotus  there  re- 
mained enough  of  the  causeways  or  embank- 
ments upon  which  as  inclined  planes  the 
great  stones  were  dragged  on  rollers  to  their 
places,  that  Herodotus  was  able  to  put  on 
record  the  method  by  which  the  pyramids 
were  built,  otherwise  that  process  would 
now  be  as  much  a  mystery  as  the  purpose 
of  these  vast  stone  structures.  Herodotus 
regarded  these  great  causeways  as  objects 
of  wonder  almost  equal  to  the  pyramids 
themselves.  According  to  his  story  there 
yet  remained  parts  of  these  causeways  in 
some  places  sixty  feet  wide  and  fifty  feet 
in  height.  At  that  time  the  whole  surface 
of  the  pyramids  was  covered  with  casings 
of  cement,  upon  which  were  engraved  or 
impressed  hieroglyphics,  giving  these  vast 
structures  the  appearance  of  having  been 
chiseled  smooth  out  of  a  single  mountain  of 
stone. 

Thus  is  the  idea  suggested  that  perhaps 
the  monuments  were  not  only  designed  as 
the  tombs  of  dynasties  of  kings  but  that 
the  outside  surface  was  designed  to  be  a 
great  library  of  history,  or  peril aps  tablets 
for  the  engrossing  of  the  law. 

A  French  pilgrim  to  Egypt  in  1395 
found  the  dismantling  of  Cheops  only  about 
half  done,  and  as  late  as  1638  most  of  the 
casing  on  Khafra  Pyramid  was  yet  un- 
touched. An  Arabian  writer  of  the  thir- 
teenth century  says  that  if  the  inscriptions 
on  these  casings  were  copied  they  would 
fill  more  than  ten  thousand  pages.  But 
these  have  all  disappeared  because  of  the 
ignorant  vandalism  of  the  Egyptian  govern- 


ments of  the  middle  ages,  excepting  a  few 
inscriptions  copied  by  early  pilgrims.  Thus 
perished  what  might  have  been  a  complete 
history  of  the  civilized  world  for  unknown 
periods  that  were  centuries  prior  to  the 
birth  of  Moses. 

»s*    »s*    J* 

THE  TROGLODYTES  OF  AFRICA 

The  Troglodytes,  or  cliff  and  cave  dwell- 
ers, of  Africa  are  in  the  line  of  caravan 
travel,  and  are  visited  by  these  freight 
trains  of  the  African  desert.  No  outside 
influence  has  been  able,  however,  to  wean 
them  from  their  ancient  habits,  their  an- 
tique garb  and  their  peculiar  manner  of 
living.  So  far  as  is  known,  the  manners 
and  customs  of  the  Troglodytes  have  not 
changed  since  Bible  times,  and  any  one 
coming  upon  a  group  of  these  people  in  the 
present  day,  and  comparing  their  appear- 
ance with  descriptions  extant  that  some  his- 
torians have  regarded  as  fabulous,  will  see 
that  they  are  precisely  the  same  now  as  they 
were  many  centuries  affo. 

A  Troglodyte  city  is  the  most  curious 
dwelling  place  in  the  world.  From  the  ex- 
terior it  presents  the  aspect  of  a  Roman 
circus.  The  habitations  are  built  in  layers 
one  above  the  other,  and  form  a  circular 
wall  with  a  single  entrance  from  the  out- 
side. All  the  doors  of  the  houses  open  on 
the  interior  of  the  circular  city.  Each  habi- 
tation has  a  door  and  a  window.  To  get 
to  them  you  climb  a  flight  of  steps  cut  in 
the  wall,  which  brings  you  to  the  lower 
layer  of  houses.  If  you  wish  to  go  higher 
you  climb  another  pair  of  steps  to  the 
houses  above,  and  from  here  to  the  third 
row,  if  you  are  visiting  some  one  living  on 
the  top  of  the  pile.    The  doors  are  all  fas- 
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acceptance  of  all  sorts  of  traditions  and  travelers'  talet 
that  circulated  from  month  to  mouth  very  freely.  Even 
the  stories  of  Gullivers  travels,  with  his  dwarfs  and 
giants  and  talking  horses,  found  believers,  where,  on 
the  other  hand,  the  stories  of  ^arco  Polo,  Sir  John 
Mandeville,  and  other  earliest  travelers  to  the  Orient, 
who  reported  things  which  are  now  known  to  be  mostlv 
true,  were  hardly  believed  at  all. 

Strangely  enough,  there  are  discoveries  made  at  times, 
with  the  advance  of  exploration  in  the  present  day, 
which  go  far  to  verify  some  of  the  most  extravagant 
stories  of  the  past.  Africa  has  done  much  to  justify 
some  of  these  old-fashioned  myths.  In  Africa,  for  in- 
stance, was  found  the  rhinoceros,  which,  with  its  single 
horn,  is  a  clumsy  sort  of  substitute  for  the  unicorn  of 
the  ancients.  In  Africa,  too,  have  been  discovered  races 
of  man  extremely  backward  in  their  development,  and 
at  least  two  tribes  which  are  actual  pygmies,  to  justify 
the  old  stories  of  the  country  of  the  dwarfs.  It  is  in 
the  great  forests  of  the  Congo  River  in  Central  Africa 
that  these  most  peculiar  races  have  been  found.  These 
pygmies  were  probably  well  known  to  the  ancient  Egyp- 
tian slave-traders,  who  journeyed  up  the  Nile  in  ancient 
days  to  return  with  treasures  and  curious  specimens  and 
wonderful  stories.  Herodotus  wrot«  about  the  pygmies 
and  their  %hts  with  cranes,  but  the  story  has  been 
believed  entirely  mythological,  until  the  discovery  of 
ostriches  and  these  very  dwarfs  has  given  justification 
to  the  ancient  classic  writer.  Sir  Harry  H.  Johnston, 
the  governor  of  British  East  Africa,  who  has  described 
these  African  tribes  moat  interestingly,  suggests  that 
from  the  mischievous  actions  of  such  dwarfs  as  these 
may  easily  have  come  the  stories  of  browniea  and  gob- 
lins in  our  own  fairy  tales.  He  found  two  varieties  of 
the  pygmies,  one  with  reddisli  and  yellowish  brown  skin 
and  a  tendency  to  red  in  the  hair  of  the  head,  and  the 
other  a  black-skinned  typo  with  entirely  black  hair. 
The  latter  are  slightly  taller  than  the  others.  The 
tallest  specimen  measured  by  the  explorer  was  about  five 
feet  in  height,  but  the  average  height  for  the  man  wu 
four  feet,  seven  inches,  and  for  the  woman  four  fee^  two 
inches.     Several  of  the  men  were  only  fonr  fee^  twr 
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inches  in  height,  and  seveial  of  the  women 
were  four  feet.  The  nose  and  the  lips  are 
very  different  in  shape  from  those  of  the 
ordinary  negro  types,  the  upper  lip  being 
long  and  straight  and  the  nose  having  very 
little  bridge.  The  chin  is  very  much  reced- 
ing, the  neck  is  short,  and  the  head  rather 
sunk  between  the  shoulders.  The  legs  are 
short  in  proportion  to  the  body  and  the  feet 
are  inclined  to  furn  in.  Some  of  the  dwarfs 
have  quite  long  beards.  They  seldom  wear 
anything  in  the  way  of  ornament  and  in  the 
forests  they  go  about  naked. 

These  Congo  pygmies  are  very  shy,  and 
avoid  contact  with  travelers  through  their 
country.  They  keep  no  domestic  animals 
nor  do  they  cultivate  the  ground,  but  live 
entirely  by  hunting  with  bows  and  arrows 
or  snares.  Their  huts  are  about  four  feet 
high  and  of  about  the  same  diameter,  built 
of  branches  stuck  into  the  ground  and  bent 
over  into  a  semicircle.  The  hut  is  thatched 
with  large  leaves  and  a  small  hole  is  left  at 
the  side  through  which  the  pygmy  crawls 
in  to  lie  on  his  bed  of  leaves,  which  is  the 
only  piece  of  furniture. 

Stanley  found  some  of  these  dwarfs  in 
his  journey  through  the  Congo  forests,  and 
agrees  with  Sir  Harry  Johnston  in  the  de- 
scription. It  seems  that  the  little  fellows 
have  no  language  of  their  own,  but  talk 
more  or  less  imperfectly  the  language  of 
whatever  tribe  of  negroes  happens  to  be 
their  nearest  neighbors.  The  white  travel- 
ers who  have  visited  them  say  that,  although 
they  are  absolutely  savage  in  their  natural 
life,  yet  they  possess  quicker  intelligence 
than  the  ordinary  negroes  and  learn  lan- 
guages easier.  The  foreign  travelers  de- 
clare that  they  arp  most  interesting  people, 
fond  of  singing  and  dancing,  with  music 

of  tbeir  own  that  ip  (Jistinctly  melodious, 


and  a  drollery  of  action  which  mafcts  them 
generally  entertaining.  It  remains  now  for 
Africa  to  yield  a  race  of  giants  to  complete 
the  record  of  marvels  which  the  continent 
has  produced. 

Jv      Jv      Jfk 

WHO  ABE  THE  BOERS  t 

The  Dutch  were  not  in  the  first  instance 
the  discoverers  of  the  Cape  of  Good  Hope. 
The  old  Portuguese  navigators  were  the 
first  to  brave  the  terrors  of  the  Stormy 
Cape,  as  they  called  it.  In  1486  Bartholo- 
mew Diaz  doubled  the  Cape,  and  pushed 
his  way  beyond  the  present  site  of  Port 
Elizabeth.  In  1497  that  great  sailor,  Vasco 
da  Gama,  passed  the  Cape,  and  penetrated 
by  sea  as  far  to  the  eastward  as  the  Mozam- 
bique coast.  Although  the  early  navigators 
occasionally  touched  at  the  Cape  on  their 
way  to  the  Indies,  there  seems  to  have  been 
no  regular  settlement  there  until  well  into 
the  seventeenth  century.  In  1591  Captain 
James  Lancaster,  with  an  English  squad- 
ron, visited  Table  Bay.  In  1595  four 
Dutch  vessels,  the  first  fleet  to  cast  anchor 
in  these  waters,  touched  at  Mossel  Bay,  a 
little  to  the  east  of  the  Cape.  From  this 
time  fleets  of  the  various  nations  were  in 
the  habit  of  calling  at  the  Cape  of  Good 
Hope  for  rest  and  refreshment,  obtaining 
oxen  and  sheep  from  the  Hottentot  aborig- 
inals, and  picking  up  wild  fowl,  fish  and 
green  herbage. 

In  1652  the  Dutch  East  India  Company 
finally  took  possession  of  the  Cape,  and 
founded  a  settlement  there.  Jan  Van  Rie- 
beek  landed  witb  a  rumber  of  colonists,  and 
at  once  set  vigrorouslv  to  work  to  establish 
the  foundations  of  Dutch  supremacy  in  this 
quartef  of  tte  globe. 
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the  labyrinth  of  galleries  is  bewildering  in 
its  complexity,  and  is  about  as  little  like 
one's  idea  of  a  diamond  mine  as  can  well  be 
conceived.  Electric  light  is  universal  in 
the  workings.  One  set  of  workers  attends  to 
the  rock-drilling  machines  for  blasting  the 
blue  ground;  in  other  parts  the  blue  is 
shoveled  into  wagons,  which,  when  filled, 
are  carried  along  rails  by  moving  ropes  till 
they  get  to  the  gallery,  where  the  contents 
are  sent  to  the  surface. 

At  the  bottom  of  the  main  shaft,  at  the 
1,300-foot  level,  the  galleries  converge  to 
a  large  open  space  where  the  tram  lines  car- 
rying the  trucks  meet.  In  front  is  a  chute 
to  which  the  trucks  full  of  blue  ground  are 
rapidly  wheeled,  tipped  over  and  their  con- 
tents discharged,  when  they  are  shunted  to 
make  way  for  other  trucks.  At  the  foot  of 
the  shoot  ds  a  "skip"  holding  64  cubic  feet, 
or  four  truck  loads,  an  electric  bell  sounds  at 
the  engine-house,  when  the  skip  is  hoisted  to 
tlie  surface  and  another  takes  its  place.  So 
the  work  proceeds,  and  on  busy  days  ground 
has  been  hoisted  at  the  rate  of  20  loads 
every  three  minutes,  equal  to  400  loads  an 
hour.  In  1894  the  record  hoisting  of  blue 
ground  at  the  Kimberley  mine  was  470 
loads  an  hour ;  in  one  shift  of  eight  hours 
3,312  loads,  and  in  a  day  of  three  shifts, 
7,415  loads. 

All  below  ground  is  dirty,  muddy, 
grimy;  half  naked  men,  black  as  ebony, 
muscular  as  athletes,  with  perspiration  ooz- 
ing from  every  pore,  are  seen  in  every  di- 
rection, hammering,  picking,  shoveling, 
wheeling  the  trucks  to  and  fro,  keep- 
ing up  a  weird  chant,  which  rises  in  force 
and  melody  when  a  titanic  task  requires  ex- 
cessive muscular  strain.  The  whole  scene 
is  far  more  suggestive  of  a  coal  mine  than 
a  diamond  minei  and  all  this  mighty  or- 


ganization, this  strenuous  expenditure  of 
energy,  this  clever,  costly  machinery,  this 
ceaseless  toil  of  skilled  and  black  labor, 
going  on  day  and  night,  is  just  to  win  a  few 
stones  wherewith  to  deck  my  lady's  finger. 

The  sorting  room  in  the  pulsator  house  is 
long,  narrow  and  well  lighted.  Here  the 
rich  gravel  is  brought  m  wet,  a  sieveful 
at  a  time,  and  is  dumped  in  a  heap  on  tables 
covered  with  iron  plates.  The  tables  at  one 
end  take  the  coarsest  lumps,  next  comes  the 
gravel  which  passed  the  three-eighths-inch 
holes,  then  the  next  in  order,  and  so  on. 
The  first  sorting  is  done  by  thoroughly 
trustworthy  white  men;  for  here  the  dan- 
ger of  robbery  is  greatest.  Sweeping  the 
heap  of  gravel  to  the  right,  the  sorter 
scrapes  a  little  of  it  to  the  center  of  the  table 
by  means  of  a  flat  piece  of  sheet  zinc.  With 
this  tool  he  rapidly  passes  in  review  the 
grains,  seizes  the  diamonds,  and  puts  them 
into  a  little  tin  box  in  front  of  him.  The 
stuff  is  then  swept  off  to  the  left,  and  an- 
other lot  taken,  and  so  on  till  the  sieveful 
of  gravel  is  exhausted,  when  another  is 
brought  in.  The  stuff  the  sorter  has  passed 
to  his  left  as  temporarily  inspected,  is  taken 
next  to  another  part  of  the  room,  where  it 
is  again  scrutinized  by  native  convicts  again 
and  again,  and  as  long  as  diamonds  can  be 
found  in  quantity  sufficient  to  repay  the 
cost  of  convict  labor,  it  is  passed  under  ex- 
amination. 

The  diamond  has  a  peculiar  luster,  and 
on  the  sorter's  table  it  is  impossible  to  mis- 
take it  for  any  other  stone  that  may  be  pres- 
ent. It  looks  somewhat  like  clear  pieces  of 
gum  arabic,  with  a  sort  of  luster  which 
makes  a  conspicuous  shine  among  the  other 

stones. 

In  the  pulsator  and  sorting  bouse  most  of 
the  native  laborers  are  long-sentence  con- 
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victB,  supplied  witli  food,  clothing  and  med- 
ical utteiidance  b^  the  company.  These 
men  are  necessarily  well  guarded,  and  all 
the  wliite  men  in  the  works  carry  revolvers. 
Apart  from  the  hopelessness  of  a  successful 
rising,  there  is  little  inducement  to  revolt; 
the  lot  of  these  diamond  workers  is  prefei^ 
ahle  to  life  in  the  govcrumcut  prisons,  and 
they  seem  contented. 

Sometimes  as  many  as  8,000  carats  of 
diamonds  come  from  the  piilsator  in  one 
day,  rcpre^rciiting  about  $50,000  in  value. 
Prodigious  diamonds  are  not  so  uncommon 
as  is  generally  supposed.  Diamonds  weigh- 
ing over  an  ounce  (151. ."i  carats)  arc  not 
unfreciuent  at  Kiraberlcy,  and,  were  it  nec- 
cBsary,  there  would  be  no  difficulty  in  get- 
ting together  a  hundred  of  them: 


ABTSSHTIA  AKD  ITS  ANCIENT 
CHBISTIAN  FAITH 

Just  as  very  few  are  familiar  with  the 
fact  that  Egypt  was  once  a  Christian  king- 
dom, for  259  years  ending  A.  D.  640,  so 
there  are  fewer  still  outside  the  circle  of 
missionary  enterprise,  who  know  or  care 
aught  for  the  existing  Christian  Empire 
of  Abyssinia,  beyond  its  more  recent  po- 
litical records.  Yet  Abyssinia  has  been 
Christian  for  centuries;  and  its  late  King 
Jiilin,  who  greatly  enlarged  its  boundaries 
and  extended  its  influence  in  Central  Af- 
rica, bore,  like  some  European  monarchs, 
the  title  of  "Defender  of  the  Faith,"  most 
dear  to  the  Icings  of  Abyssinia, 

The  Christian  period  of  Egypt,  compara- 
tively nhort  in  duration  and  unimportant  in 
iiifliieneing  neighboring  tribes  or  communi- 
ties, ended  in  the  Arab  conquest  under 
Amni,  which  left  but  few  vestiges  of  Chris- 
tians or  Christianity.    To-day,  a  small  Cop- 


WIFE  OF  BEDOUIN  CUIBF- 


tic  community  in  Cairo,  respected  more  for 
the  intelligence  of  its  members,  the  chief 
accountants  and  clerks  of  the  administra- 
tion, than  for  their  numbers  or  influence, 
and  a  few  more  scattered  over  various  vil- 
lages, alone  attest  the  antiquitj  of  Chris- 
tianity in  Egj-pt.  But  Abyssinia,  the  an- 
cient Ethiopia,  claiming  to  posseas  the 
primitive  Christianity  and  boasting  of  pre- 
sen-ing  the  relics  of  St,  Mark  the  Evangel- 
ist, has  ever  held  fast  to  Christianity,  even 
though  disiiguring  it  with  strange  super- 
stitions, distorting  it  with  fierce  fanatidBni, 
and  showing  even  sterner  savagery  than  sni- 
mated  the  old  Crusaders,  with  whom  ha- 
tred to  the  heathen  was  equivalent  to  lore 
of  God. 

Three  great  mountain  chainB  fonning  a 
triangle,  with  its  base  resting  on  the  Ahai 
and  the  Kawash,  and  its  apex  at  Uasso- 
wah  on  the  Red  Sea,  are  the  hoimdariee  of 
an  Immense  elevated  plateau,  nxthsaved  try 
volcanic  action  from  the  sultry  ptains  of 


/totukiforthy  Fact*  tifA.ll  /fattofu 


427 


tropical  Africa,  but  blessed  with  a  climate 
as  fresh  and  healthy  as  any  in  Europe.  In- 
deed, the  table-lands  of  Abyssinia,  bounded 
on  the  north  and  west  by  the  arid  deserts 
of  the  Sudan,  on  the  south  by  the  country 
of  the  ferocious  Oallas,  and  on  the  east  by 
Debcni,  Adal,  and  the  great  salt  plains  of 
Arrhoo,may  be  likened  to  some  rocky  island 
rising  in  the  midst  of  the  ocean,  rich  with 
verdant  plains,  bubbling  streams  and  shady 
woods,  hut  seldom  visited  bj-  the  mariner, 
owing  to  its  isolated  position  ahd  the  terri- 
ble cliffs  ty  which  it  is  surrounded.  Very 
seldom  do  the  natives  of  the  Abyssinian 
plateau  venture  down  into  the  fever- 
stricken  plains,  where  dwell  their  hered- 
itary enemies,  the  Mahometans  and  the 
pagan  Gallas.     Nor,  except  when  led  to  a 


profitable  and  pious  invasion  of  "Ilabash," 

do  the  people  of  the  low  countries  often 
penetrate  the  wild  passes  of  the  Abyssinian 
mountains.  It  happens,  therefore,  that 
from  whichever  side  the  traveler  approaches 
Abyssinia,  he  can  glean  but  little  informa- 
tion from  the  natives,  concerning  the  coun' 
try  beyond  the  mighty  wall  of  mountains 
which  rise  before  him,  as  if  to  bar  his  path 
The  Abyssinians  trace  the  origin  of  thei 
empire  to  the  days  of  Solomon  and  the 
Queen  of  Sheba's  visit  to  him;  and  their 
line  of  kings  to  the  joint  issue  of  those  two 
potentates.  Their  religion  osliibits  a 
strange  mi.xtnre  of  Judaism  and  Christian- 
ity; a  great  pride  of  race  and  religion  ani- 
mates this  singular  people  whose  monarch 
bears  the  haughty  title  of  "KiTi^;  of  Kings"; 


AN  ARAB  SCHOOL, 
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ari'l  th';y  conaMftr  themselves  not  oeIt  the 
\it:f:T'.,  bu:  frven  the  Buptriors,  of  all  the  rtsi 
of  man  kind. 

It    I'Si   the   Eagli.'ih  expedition  against 
Kinc  Thf:0'lonifi,  in  l^^T,  that  opened  ■ 
th':  ro'in'ry   and   l*:t   in  some  light  on 
dark     pla'y-s.     Great   was  the  surprise 


THE  RAILWAY  RACE  FOR  THE 
HfDIAH  OCEAH 

The  greaZt-r  EuK-pean  Powers  have  en- 
teral nX'.-i.  a  rc-smrkable  race  for  trade  and 
i:::!i:eL?e  is  the  Orien:,  The  remarkable 
pr>i'Jors  and  the  enormous  wmmeroe  of 


IN  AN  ARABIAN  OASIS— THE  ETENnxC  CAMP. 


Christpndom,  which  had  previously  claissed 
tli^  Ahyssiiiians  among  other  savage  and 
warrin/r  trilxM,  leading  a  nomadic  existence 
in  ihfr  di^i-rtrt  and  jungles  of  Africa,  where 
thf!  r-liifjurft  and  wild  heasts  dispute  with 
cijiiiillv  -avagf;  m<-n  the  entrance  or  egress  of 
tlif:  f'.r'Jfn'T  and  rf-p'd  the  onward  march 
of  "ivilij-Jition.  Since  then  they  have  de- 
f'.a'.'.d  Itiily  in  a  diia^troui  campaign,  tin- 
d«rtak«ii  V*  claim  them  as  a  colony. 


Southeru  andEasteru  Asia  are  tempting  the 
commercial  nations  to  use  all  their  energjr 
in  securing  a  share  of  the  profit  thst  offers 
there.  Steamships  have  supplanted  sailing 
vessels  in  large  measure,  and  now  the  tend- 
ency is  towartl  railway  construction.  No 
European  Power  except  Kussia  connects 
directly  with  the  Orient  by  railways  in- 
cluded entirely  within  its  own  territory, 
and  inasmuch  as  the  Bussiaiu  htve  aeixed 
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Bieir  opportunity  by  buildiog  from  Europe      many,  England  and  Ruaaia  are  all  center 
to  iLe  Pacific  Ocean  witli  a  branch  through       mg  their  attention  on  it  with  jealous  eyes 
Manchuria,  the  rival  Powers  are  even  more      each  endeavoring  to  preserve  Persian  trad 
anxious  to  support  their  own  interests  in       and  Persian  concessions  to  the  exclusion  o 
similar  fashion  as  far  as  possible.                      the  others.     Turkey  likewise  is  the  subjec 
Persia   and   Turkey   each  offer  natural      of  constant  pressure  from  more  than  one  o 
routes  by  wliieh  communication  can  be  es-      the  groat  western  Powers,  in  the  etfort  tc 
tablished  from  Europe  to  the  Indian  Ocean      obtain  the  same  privileges.    Comparalivelj 
by  combined  railway  and  steamship  lines.       short  railway  lines  across  Turkey  from  the 
Persia,  once  in  ancient  times  the  most  pow-      Mediterranean  or  the  Black  Sea,  or  aeros 
erfnl  of  nations,  with  Cyrus,  Darius  and      Persia  from  the  Caspian  Sea,  will  connec 
Xcrxca  as  its  greatest  rulers,  is  at  last  fall-      European  waters  with  the  Persian  Gulf  on 
ing  under  the  influence  of  the  advance  of      the  south.      From  this   Persian  Gulf  tcr 
western    civilizalion    and   yielding   to   the      minus  the  voya^  is  a  fjreatly  reduced  ont 
jirfssiiiv  -f    Kur.-pcnrj    i(:.li iii.iiN.      O.-r        LMhr  uitit.'s  <if  iht- Oririj-,  aiu!  iIk- Eu.-^t.   Th 
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Russians  have  prosperous  steamship  lines 
plying  to  every  ,port  on  the  Caspian,  and 
except  for  the  south  shore,  which  is  Per- 
sian, that  great  body  of  water,  five  times  as 
large  as  Lake  Superior,  is  a  Russian  lake. 
Indeed,  the  northern  provinces  of  Persia  it- 
self, bordered  by  Russian  railways  in 
Transcaspia  and  by  Russian  steamship 
routes  on  the  Caspian  Sea,  are  now  all  but 
Russian.  From  Baku,  the  great  petroleum 
port  on  the  west  shore  of  the  Caspian,  the 
railway  system  is  extending  southward  to- 
ward Persia  and  the  Russians  apparently 
will  have  first  access  by  this  route  to  the 
Persian  Gulf.  French,  German,  Russian, 
Austrian,  Italian  and  British  steamships 
ply  on  the  Black  Sea  and  the  Mediterra- 
nean, and  of  these  countries  Germany  has 
the  lead  in  railway  concessions  across  Asia 
Minor  to  the  Persian  Gulf.  The  world  is 
becoming  smaller  by  the  multiplication  of 
new  railway  and  steamship  routes,  and  the 
traveler  is  profited  by  the  rivalries  of  the 
Powers.  The  coasts  of  Turkey  around  the 
Black  Sea  and  the  Mediterranean  have  been 
accessible  by  numerous  steamship  lines,  so 
that  Turkish  products  and  Turkish  life 
have  been  fairly  well  known  to  the  outer 
world.  But  Persia  has  been  generally  out 
of  reach  of  observation  and  development. 

With  the  new  regime  of  western  trade 
and  western  methods  introduced,  Persia  is 
altering  .its  manners  very  rapidly.  Tho 
country  is  one  of  large  resources,  although 
the  beautiful  silk  and  wool  fabrics  are  vir- 
tually the  only  products  that  are  conspicu- 
ous in  American  and  European  markets. 
Persian  rugs  are  prized  as  the  choicest  floor 
coverings  for  the  houses  of  our  own  people, 
and  Persian  silks  and  shawls  likewise  are 
highly  valued.  They  arc  of  the  finest  qual- 
ity and  highly  decorative  in  design. 


DANCIKG  AND  HOWLIKO 
DERVISHES 

There  are  two  kinds  of  dervishes,  the 
dancing  and  howling  dervishes.  The 
Tekke,  where  the  religious  dances  of  the 
former  are  held,  in  Turkey,  is  in  Kassim 
Pasha,  a  village  suburb  of  Constantinople. 
Also  in  the  Sudan  there  are  numerous  sects 
of  dervishes,  all  with  their  peculiar  customs. 
There  is  nothing  in  the  exterior  of  their 
buildings  to  distinguish  them  from  other 
rather  grim  and  prison-like  houses  in  the 
long,  narrow  street  of  Constantinople. 
One's  attention  is  drawn  to  the  place  by  the 
train  of  solemn,  brown-cloaked  figures, 
wild-eved  and  hollow-cheeked,  who  come 
toiling  up  the  brow  of  the  dusty  hill,  and 
disappear  into  the  building.  Weird  looking 
beings  they  are,  with  the  glint  of  the  maniac 
in  their  eyes,  but  impressive  and  dignified 
in  spite  of  their  ludicrous  dress. 

The  inside  of  the  Tekke  is  a  large,  cir- 
cular hall,  with  a  highly  polished  marble 
floor  and  a  promenade,  for  men  only,  round 
the  dancing  portion  of  it  on  the  ground 
floor.  A  row  of  white  marble  pillars  and  a 
low  marble  screen  separate  the  spectators 
from  the  dancers.  Christian  ladies  present 
are  taken  up  into  the  balcony.  The  division 
of  the  balcony,  which  is  not  screened  off, 
is  reserved  for  strangers  of  both  sexes.  Be- 
ing Christians,  it  is  not  deemed  necessary 
for  the  ladies  to  sit  alone  or  behind  the 
arabesqued  grille. 

A  visitor  describes  one  of  these  scenes 
as  follows: 

"It  was  weary  work  waiting  for  the  danc- 
ing to  begin.  The  orchestra  had  been  play- 
ing with  all  its  might,  in  a  small  division 
of  the  balcony  entirely  hidden  from  sight, 
music  that  until  then  I  thought  only  a  Cfhi* 
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nese  band  at  a  joss-house  meeting  could 
produce.  It  was  the  sort  of  noise  that  makes 
one's  teeth  ache,  shrill  whistles  and  queer 
stringed  instruments  of  every  shape  and 
variety,  positively  shrieking  out  inspiration 
to  the  dancers.  The  noise  was  barbaric,  and 
cannot  be  imagined  by  an  ear  unaccustomed 
to  Eastern  music.  While  this  awful  music 
was  drumming  itself  into  my  brain  and 
nerves,  the  dervishes  were  walking  in  sol- 
emn procession  around  the  room.  Their 
curious  dress  is  made  of  thick,  soft,  sand- 
colored  felt,  and  their  high  hats  reminded 
me  of  a  pailful  of  sand  turned  out  on  the 
seashore.  When  the  figure  is  not  in  motion, 
the  skirt  hangs  in  soft,  close  folds,  reaching 
to  the  ankle,  and  when  the  dancer  is  spin- 
ning round  and  round  like  a  teetotum  it 
flies  out  into  a  complete  circle,  getting 
larger  as  the  motion  increases  in  rapidity. 
A  dancer  with  accordion  pleats  could  hardly 
do  more.  A  dervish  of  high  position  sits 
in  a  sort  of  throne,  raised  on  a  low  dais  at 
the  east  end  of  the  building.  When  the 
dancers,  who  walked  round  the  building 
with  their  arms  folded  across  their  breasts, 
reached  his  throne,  they  bowed  low,  facing 
Meccaward,  and  passed  out  of  his  presence 
backward.  This  solemn  walking  and  end- 
less bowing  seemed  to  last  an  hour  and  a 
half,  the  rasping  orchestra  doing  its  best  to 
work  up  their  feelings  to  the  necessary  pitch 
of  excitement. 

"Quite  suddenly  it  had  the  desired  effect, 
for  a  small  figure,  one  of  the  youngest  of 
the  company,  glided  silently  off  the  red  mat- 
ting which  led  up  to  the  dais  and  com- 
menced the  famous  dance.  Eastern  nations 
seldom  move  their  feet  from  the  floor,  and 
the  dervish  dancers  in  this  respect  are  much 
the  same  as  the  Japanese  geishas  and  the 
Indian  nautch  dancers ;  in  fact,  to  the  Eng- 


lish mind  it  is  not  dancing.  I  had  hoped 
that  they  w^ould  whoop  and  shout  and  jump 
about  in  a  wild  corroboree,  like  the  Austra- 
lian aborigine  or  tlie  Indian  of  America, 
but  their  dancing  is  as  solemn  as  their  walk- 
ing. With  their  arms  extended  out  as 
straight  as  possible,  they  spun  round  and 
round  the  room  on  their  bare  feet.  The 
giddiness  of  the  motion  became  sickening  to 
look  at.  One  after  another  they  glided  over 
the  polished  floor  with  their  feet  close  to- 
gether and  their  arms  extended,  until  they 
made  the  room  look  full  of  human  pegtops. 
But  the  dancing  soon  became  as  monotonous 
as  the  walking  had  been,  and  all  that  we 
were  waiting  for  now  was  to  see  them  drop 
down  in  a  fainting  fit  from  exhaustion.  I 
watched  their  faces  change  from  the  awful 
sallowness  which  is  their  natural  color  to  a 
dull  red,  and  from  a  dull  red  to  a  horrible 
crimson,  and  then  back  again  to  a  more  ashen 
hue  than  before.  The  different  stages  of 
fatigue  were  horrible  to  witness.  Round 
and  round  they  went,  until  the  whole  room 
seemed  to  be  revolving  on  its  axle.  In  my 
fancy  the  white  marble  pillars  had  left  their 
accustomed  place  and  had  joined  the  wild- 
eyed  figures  down  below.  I  felt  that  it  w^as 
time  to  go,  and  I  staggered  across  the  bal- 
cony and  groped  my  way  down  the  narrow 
stair.  As  w^e  were  going  out  we  saw  two  of 
the  dancers  being  carried  out  of  the  build- 
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The  howling  dervishes  w^ait  for  the  in- 
spiration "to  howl,"  while  the  band  plays 
the  same  class  of  music  as  has  been  already 
described,  or,  if  possible,  worse.  While  they 
are  waiting  they  stand  with  their  backs 
rigid  against  the  wall  of  the  building  and 
their  arms  folded  across  their  chests.  Softly 
the  "howling"  begins.  It  is  only  a  low 
moan  at  first,  and  very  gently  the  bodies 
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bend  forward  from  the  waist,  but  the  moan- 
ing gets  louder  and  louder,  the  bodies  bend 
further  and  further  forward  until  their 
foreheads  almost  touch  the  marble  floor. 
Within  half  an  hour's  time  the  howls  get 
fiendish  and  the  gray-robed  figures  rock 
themselves  back  and  forward  with  horrible 
violence  and  rapidity.  Their  balance  is 
marvelous,  for  they  never  move  their  feet 
or  knees.  One  after  another  becomes  purple 
in  the  face,  and  their  wild  eyes  seem  start- 
ing out  of  their  heads.  Mad  yells  make 
your  blood  run  cold,  and  you  do  not  wait 
to  see  the  end  of  the  entertainment. 

«*•   ji   j^ 

PILGRIMS  TO  MECCA 

Every  year  thousands  upon  thousands  of 
pious  believers  in  the  name  of  Mohammed 
desert  their  homesteads  and  wend  their 
way,  both  by  land  and  by  sea,  towards  the 
country  that  saw  the  birth  of  their  religion 
and  witnessed  the  miraculous  deeds  of  their 
archprophet.  From  Cliina,  India  and  Per- 
sia ;  from  every  quarter  of  the  Turkish  Em- 
pire; from  Egypt,  Tripoli,  Tunis,  Algiers, 
and  Morckjco ;  from  Zanzibar  and  Senegal ; 
from  Kurdistan  and  Afghanistan;  from 
the  Sudan  and  the  great  Sahara,  and  from 
many  other  places  whose  existence  wo  are 
but  dimly  conscious  of,  ihey  throng,  many 
poor,  ignorant  and  dirty,  but  devout  and  de- 
termined in  their  purpose.  They  are  pil- 
grims to  the  holy  cities  of  Arabia,  ^fecca 
and  Medina,  and  to  reach  them  they  starve 
themselves  for  years  to  save  up  sufficient 
money  to  defray  their  expenses,  and  endure 
horrible  privations  bv  the  wav.  Thev  com- 
mit  themselves  to  the  mercies  of  the  vast 
and  awe-inspiring  sea,  dreaded  by  all  true 
Orientals;    they  risk  being  robbed  by  the 


Bedouins  or  killed  by  the  heat,  and  all  with 
an  amount  of  phlegm  and  good  humor  that 
is  abnost  sublime.  Whatever  happens  to 
them  they  care  not;  God  will  provide  for 
them,  and  should  they  die  on  their  way  out 
they  will  be  received  all  the  more  readily 
into  the  mansions  and  the  arms  of  the  vo- 
luptuous houris  already  provided  for  each 
one  of  them  by  their  much-beloved  prophet 
in  the  seven-storied  paradise  of  Islam. 

It  is  incumbent  on  all  good  Moslems  to 
perform  this  pilgrimage  at  least  once,  if 
they  can  afford  it.  ^lany  perform  it  several 
.  times,  and  some  make  a  business  of  it,  and 
hire  themselves  out  as  substitutes  for 
others;  for  a  pilgrimage  by  proxy  is  con- 
sidered to  be  as  effective  as  one  performed 
in  person,  provided  that  the  person  in  whose 
behalf  it  is  performed  be  dead.  Xo  one  can 
hire  a  substitute  during  his  lifetime,  hut 
he  may  leave  a  provision  to  that  effect  in  his 
will.  This  pilgrimage  nmst  not  be*  con- 
sidered in  the  light  of  a  penance,  after 
which  the  hadji  is  to  receive  a  plenary  in- 
dulgence for  past  sins.  It  is  an  ordinance 
of  the  religion  of  Islam,  of  the  same  nature 
as  the  Eucharist,  whereby  the  believer  i$ 
supposed  to  be  brought  into  closer  com- 
munion for  the  time  being  with  the  Deity 
and  his  human  representative. 

Of  course  it  is  easy  enough  to  declare  that 
one  is  not  able  to  afford  the  expense  of  the 
undertaking,  and  many,  without  the  least 
odium  being  attached  to  them,  excuse  them- 
selves on  that  plea,  for  it  is  expresJ^ly  or- 
dered that  no  man  unable  fo  pay  his  own 
way  without  being  an  incumbrance  to  any 
one  else  should  attempt  it.  The  necessary 
expenses  vary  according  to  the  station  of 
the  hadji.  A  poor  man  st^irting  from  the 
shores  of  Persia  could  perform  the  whole 
pilgrimage  and  get  back  for  about  three 
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L::i*'Ir<:d  and  fifty  rupees,  or  about  $110.  A 
:*-rs->ii  of  any  consequence  would  probably 
t|^:-Ii'1  a  thou.sand  rupees;  and  of  course  a 
rIcL  man  could,  if  he  liked,  spend  a  much 
larirer  sum.  Yet  not  much  opportunity  for 
display  is  allowed. 

All  around  Mecca  there  are  certain 
places,  forming  a  circle  round  the  city,  after 
pas^inir  which  the  pilgrimage  begins  in 
earuf-st.  For  men  no  covering  is  allowed 
but  a  fouple  of  white  towels  or  bits  of  calico 
sheeting,  one  fastened  round  the  waist  and 
the  other  thrown  over  the  shoulder.  On 
women,  also,  no  jewel  or  ornament  of  any 
description  is  tolerated,  robes  of  snow-white 
linen  constituting  their  only  apparel. 

In  the  present  age  of  increasing  facilities 
in  travel,  the  pilgrimage  is  made  in  all  the 
cheapness  and  comfort  desired.  The  scenes 
of  vast  multitudes,  reduced  to  a  common 
level,  coming  to  the  tomb  of  the  prophet,  arc 
indescribable  in  their  picturesque  and  mot- 
ley array.  Modern  sanitary  precaution  and 
discipline  have  reduced  the  danger  of  dis- 
ease and  the  terrors  of  the  pilgrimage  have 
been  removed.  Where  formerlv  the  host  of 
pilgrims  slept  upon  a  blanket,  most  of  them 
now  come  in  groups  and  have  tents,  thus, 
during  the  season,  presenting  the  picture  of 
a  vast  army  encamped  on  the  plains. 

^^       %^f       O'' 

MOUNTAINS  AND  OIL-WELLS  OF 

THE  CAUCASUS 

Two  great  petroleum  monopolies  virtually 
divide  the  worM's  markets  between  them, 
one,  tli(?  Standard  Oil  Company  of  the 
Fiiit(vl  St^iles,  and  the  other  the  corpora- 
tions eoiit rolled  bv  the  Rothschilds  in 
Knropc.  Of  course  there  are  minor  com- 
y)ani<M  ;vit]i  lr»cal  trade  in  many  countries, 
but  th(;  greatest  volume  of  traffic  in  petro- 


leum or  naphtha  and  its  products  is  in  these 
hands.  In  America  the  oldest  and  most 
famous  oil  fields  are  those  of  Pennsylvania 
and  Ohio,  although  other  isolated  regions 
have  shared  the  production.  Of  late  Cali- 
fornia has  contributed  to  the  American 
supply,  and  latest  of  all  the  remarkable  dis- 
coveries centering  at  Beaiunont,  Texas, 
have  startled  the  world.  Here  gushers  pro- 
ducing from  30,000  to  70,000  barrels  of 
petroleum  a  day  have  been  opened,  and  aj>- 
parently  the  field  waits  for  nothing  but 
ample  transportation  facilities  to  become 
the  most  important  of  all  factors  in  oil 
trade. 

The  greatest  developed  oil  field  in  the 
world,  in  some  respects  surpassing  even  the 
American  oil-bearing  districts,  is  that  which 
centers  at  Baku,  a  Russian  port  on  the  west 
shore  of  the  Caspian  Sea,  just  south  of  the 
Caucasus  Mountains.  The  Caucasus  is  a 
great  range  which  extends  from  the  Black 
Sea  to  the  Caspian  Sea,  forming  the  boun- 
dary between  Europe  and  ^Vsia.  The  coun- 
try to  the  south  of  the  range  was  formerly 
included  in  the  ancient  Asiatic  kingdom  of 
Georgia,  but  for  the  last  century  it  has  been 
a  part  of  the  Russian  Empire,  and  is  called 
the  province  of  the  Caucasus.  The  capital 
is  Tiflis,  about  half  wav  between  the  Black 
Sea  and  the  Caspian.  A  railway  connects 
Batum  on  the  Black  Sea,  with  Baku  on  the 
Caspian,  passing  through  Tiflis. 

The  latter  citv  mav  be  reached "  however, 
by  a  more  picturesque  route  from  Europe. 
The  Russian  railway  systems  in  Europe  ex- 
tend to  the  city  of  Vladikavkaz,  in  the  foot 
hills  of  the  great  mountain  range,  exactly 
opposite  Tiflis.  Between  the  two  cities  a 
remarkable  road  was  built  by  the  Kussians 
nearly  a  century  ago,  called  by  them  the 
Georgian  Military  Road.    It  is  1S6 
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from  Vladikavkaz  to  Tiflis  and  a  large  por 
tion  of  the  way  is  traversed  by  this  stupen- 
dous mountain  range.  The  road  passes 
through  the  Dariel  Gorge,  which  for  cen- 
turies has  been  the  pathway  of  armies  mov- 
ing back  and  forth  between  Europe  and 
Asia.  This  was  the  path  by  which  the  bar- 
barians of  the  north  made  their  incursions 
upon  the  highly  civilized  eastern  provinces 
of  Greece  and  Rome,  and  back  through  the 
same  gorge  the  legions  drove  them.  Now 
the  peaceful  traveler  over  this  remarkable 
road  crosses  the  summit  of  the  range  at  a 
height  of  nearly  9,000  feet,  among  the  eter- 
nal snows,  and.  sees  the  peak  of  Kazbek 
frowning  over  him,  that  mysterious  moun- 
tain upon  which  mythology  located  the 
scene  of  the  tortures  of  Prometheus  who 
was  punished  for  his  theft  of  fire  from 
Mount  Olympus.  Once  over  the  summit 
of  the  pass,  the  traveler  descends  into  Asia 
by  way  of  the  most  remarkable  zigzag 
known  to  mountain  roads.  The  accompany- 
ing illustration  shows  the  descent  down  the 
mountain  side  from  the  barren  granite 
above  to  the  smiling  valley  below.  In  the 
course  of  the  road  as  it  may  be  traced  in 
the  picture,  the  distance  traversed  measures 
approximately  ten  miles  and  the  descent  is 
more  than  2,000  feet. 

The  contrast  between  the  titanic  moun- 
tain scenery  of  the  Caucasus  and  the  indus- 
trial activities  of  Baku  is  a  striking  one. 
At  Baku  the  earth  and  the  air  are  saturated 
with  petroleum.  Hundreds  of  great  oil 
wells  are  pouring  their  liquid  wealth  into 
immense  reservoirs,  to  await  shipment  by 
rail  or  vessel  to  the  European  and  Asiatic 
markets  where  the  product  is  consumed. 
Sometimes  a  ^eat  well  bursts  from  all 
restraint,  and  pours  forth  a  flood  of  petro- 
leum which  runs  to  waste  until  the  stream 


can  be  diverted  into  some  earthen  reservoir. 
When  fires  occur  here  there  is  little  to  do 
but  let  them  exhaust  themselves.  Some- 
times the  losses  reach  millions  of  dollars 
before  a  limit  can  be  placed  upon  the  rav- 
ages of  the  flames.  The  Baku  oil  fields 
seem  to  be  inexhaustible  and  already  they 
have  brought  immense  wealth  to  all  those 
heavily  interested  in  them.  The  annual 
product  of  petroleum  here  is  nearly  50,000,- 
000  barrels. 

«*•   ji   j^ 

AFGHANISTAN,  THE  ''BUFFER 

NATION" 

The  land  of  the  Aniccr  lies  north  of  India 
like  a  great  wedge,  having  the  sharp  end  at 
China  and  the  head  against  Persia.  The 
Ameer  has  been  noteworthy  because  of  his 
country's  peculiar  geographical  position. 
This  has  made  him  the  most  prominent  man 
in  the  coimcils  of  the  Mohammedans  be- 
cause he  was  in  a  position  to  mediate  and 
decide  between  the  Moslems  of  India  and 
those  of  Turkey.  It  also  gave  him  great 
prominence  in  the  political  games  of  Cen- 
tral Asia,  because  he  held  neutral  territorv 
between  the  advance  of  the  Russians  from 
the  north  and  the  English  from  the  south. 

The  Ameer  is  absolute  in  his  dominions, 
and  his  rule  is  both  personal  and  arbitrary 
over  his  four  or  five  million  subjects.  Some 
of  his  punishments  are  very  peculiar.  As 
examples,  an  old  man  expressed  doubts  as 
to  the  wisdom  of  certain  acts  of  the  Ameer 
and  he  was  sentenced  to  have  the  beard  on 
one  side  of  his  face  publicly  pulled  out.  A 
baker  who  had  been  convicted  of  selling 
short  weight  was  sent<)nced  to  sell  over 
weight  at  the  same  price  for  a  month.  A 
young  man  became  frightened  at  the  ap- 
pear&iice  of  horsemen  in  the  distance  and  so 
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reported  that  the  Eussians  were  coming. 
For  this  he  was  compelled  to  stand  from 
daylight  till  dark  on  the  top  of  a  post,  just 
within  reach  of  a  soldier's  bayonet  and  yell 
at  the  top  of  his  voice,  "The  Knssians  are 
coming  to  Kabul." 

The  Afghans  are  divided  into  clans  or 
tribes.  They  are  good  horsemen  and  are 
almost  wholly  agricultural  in  their  pursuits. 
The  English  have  tried  to  bring  them  un- 
der their  influence  both  by  war  and  by 
bribery,  but  the  use  of  force  has  been  dis- 
astrous and  the  bribery  but  of  temporary 
value. 

«^    tS^    j^ 

BOKHARA  AND  CENTRAL  ASIA 

Down  in  the  heart  of  Central  Asia  is  the 
Russian  vassal  state  of  Bokhara,  recently 
opened  to  the  world,  or  at  least  to  those  who 
obtain  permission  from  the  Russian  govern- 
ment to  visit  it,  by  the  construction  of  the 
Transcaspian  Railway.  Until  the  conquest 
of  the  Khanates  of  Turkestan  by  the  Rus- 
sian Empire  within  the  last  thirty  years, 
the  capital  of  this  remote  native  state 
ranked  with  Mecca  and  Lhassa  as  one  of 
the  forbidden  cities  of  the  world.  Hardly 
more  than  fifty  years  ago,  two  Englisli 
officers,  making  their  way  to  the  city  of  Bok- 
hara from  India  to  negotiate  a  treaty  of 
peace  between  Great  Britain  and  the  JEmir, 
were  put  to  death  by  the  most  horrible  tor- 
tures, prolonged  through  a  considerable 
period. 

Since  then  the  Russians  have  built  a 
great  railway,  parallel  with  the  one  more 
celebrated  a  thousand  miles  farther  north, 
which  penetrates  the  deserts  and  plains  of 
Central  Asia  almost  to  the  frontiers  of  In- 
dia and  Mongolia.  The  Transcaspian  line 
has  been  kept  in  the  backgroimd  by  the  Rus- 


sians, while  the  Transsiberlan  Itne  has  been 
made  conspicuous  in  every  way.  The  rea- 
son for  this  is  that  the  former  was  built 
entirely  for  military  and  political  purposes 
to  threaten  the  Afghan  and  the  Indian 
frontiers,  and  to  facilitate  the  conquest  and 
maintain  the  peace  of  the  Czar's  new  pos- 
sessions in  Central  Asia.  So  it  is  that  the 
famous  old  cities  of  the  realm  of  Genghis 
Khan  and  his  great  successor,  Tamerlane, 
are  now  reached  by  the  direct  line  of  rail- 
way from  the  Caspian  Sea. 

Tashkend,  Khokand,  Samarkand,  Bok- 
hara and  Merv  are  stations  on  the  line 
where  Orient  and  Occident  meet  in  peculiar 
conglomeration.  The  ancient  architectural 
remains  left  by  Tamerlane  are  still  beauti- 
ful and  sufficiently  preserved  to  reward  the 
long  and  tiresome  journey  required  to  reach 
them.  The  tomb  of  Tamerlane  stands  in 
Samarkand  almost  as  it  stood  five  centuries 
ago,  a  noble  dome  rivaling  in  its  own  way 
the  tomb  of  Napoleon  in  Paris,  or  the  Taj 
Mahal  of  India.  But  the  Russians  are  to- 
day dominant  in  all  the  great  land  included 
in  Tamerlane's  realm.  It  is  merely  a  Rus- 
sian figure  of  speech  to  call  Bokhara,  Khiva 
and  the  other  vassal  states  which  they  toler- 
ate even  semi-independent.  The  Emirs  are 
left  a  shadow  of  authority  over  their  own 
people,  but  the  paw  of  the  Russian  bear 
reaching  down  from  the  north  is  over  them 
all. 

J*   •?•   ^^ 

TIBET,  THE  HERMIT  NATION 

Buried  deep  in  the  heart  of  Asia,  and 
separated  from  the  burning  plains  of  India 
and  from  the  populous  regions  of  China  by 
stupendous  ranges  of  snowy  mountains, 
there  lies  a  wonderful  land.  This  land  is 
Tibet.     Its  physical  features  are  most  re- 
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ii^arkable,  for  the  country  seems  to  consist 
of  a  vast  central  plateau,  the  greater  portion 
of  which  lies  at  a  higher  elevation  than  the 
top  of  Mont  Blanc,  and  from  which  descend 
on  all  sides  great  valleys,  traversed  by  the 
Hoang-ho,  the  Yang-tsze-kiang,  the  Brah- 
maputra, and  the  Indus.  The  Tibetans 
themselves  are  a  morose  and  gloomy  race, 
and  sunk  in  poverty  and  filth,  seem  to  be 
degraded  members  of  the  human  family. 

But  perhaps  it  is  the  religion  of  the 
Tibetans  which  is  the  strangest  feature  of 
the  country,  for  the  Tibetans  are  Buddhists 
of  a  most  extraordinary  character.  All  over 
the  mountains  in  the  inhabited  portions  of 
Tibet,  are  scattered  the  convents  of  the 
Lamas,  which  .are  full  of  monks  and  nuns, 
ruled  by  abbesses,  and  by  Lamas  in  red  and 
yellow  robes,  with  mitres  on  their  heads, 
and  with  tridents  and  praying-wheels  in 
their  hands.  Multitudes  of  pilgrims  tra- 
verse the  roads  which  lead  to  the  holy  city 
of  Lhassa,  the  capital  of  the  country;  and 
in  the  great  temple  at  Lhassa,  which  is 
splendidly  adorned,  the  Buddhist  priests 
and  monks  chant  the  service,  in  the  pres- 
ence of  crowds  of  devout  worshippers. 

Another  wonderful  thing  connected  with 
Tibet  is  the  jealous  way  in  which  it  is 
guarded  by  its  inhabitants,  and  the  extraor- 
dinary care  taken  by  them  to  prevent  Euro- 
peans from  entering  the  country.  On  the 
side  of  India  every  mountain  pass  is  care- 
fully watched,  and  any  European  who  at- 
tempts to  enter  Tibet  from  this  direction  is 
instantly  turned  back.  On  the  side  of 
China  the  frontier  is  guarded  with  equal 
care,  and  so  perfect  is  the  cordon  in  this 
quarter,  that  although  the  borders  of  Tibet 
may  be  reached,  they  cannot  be  passed. 

The  Indian  Government  has  trained 
Hindu  Pundits  to  travel  in  Tibet  and  make 


scientific  observations;  but  even  this  has  to 
be  done  with  great  secrecy,  and  their  scien- 
tific instruments  have  to  be  carefully  con- 
cealed. On  the  frontier,  these  Hindus  are 
strictly  examined  by  the  Tibetans,  and  arfe 
frequently  turned  back.  Often,  however, 
they  are  successful;  and  after  traversing 
unknown  portions  of  Tibet,  they  return  to 
India  and  report  their  discoveries  to  the 
officials  of  the  British  Government,  by 
whom  they  are  rewarded. 

The  most  remarkable  journey  undertaken 
by  these  trained  Hindus  was  performed  by 
the  Pundit  Nain  Singh  in  1874.  He  en- 
tered Great  Tibet  from  the  west,  and  leav- 
ing the  head  waters  of  the  Indus,  ascended 
to  a  vast  table-land,  divided  by  a  range  of 
mountains  from  the  Brahmaputra  on  the 
south,  and  stretching  away  for  an  unknoAvn 
distance  towards  the  north.  Having  reached 
Lake  Namcho,  he  crossed  the  snowy  moun- 
tains which  rise  along  its  southern  border. 
Then  he  entered  the  habitable  portion  of 
Tibet,  with  its  towns,  convents  and  monas- 
teries, and  ultimately  made  his  way  into 
Assam,  and  thence  to  Calcutta. 

Others  have  lost  their  lives  in  attempting 
to  penetrate  to  Lhassa,  the  capital.  A.  Sav- 
age Landor  was  desperately  tortured  and 
mutilated  before  he  was  ejected  from  the 
territory.  Only  foreign  occupation  with 
troops  can  open  this  strange  land  to  visitors 
and  to  modern  civilization. 

*3^     J^     u^ 

THE  YOGI  OF  HTDIA 

The  possession  of  mysterious  and  occult 
power  not  possible  to  ordinary  mortals  has 
l)een  for  ages  attributed  to  a  sect  of  hermits 
in  the  mountains  north  of  Delhi  in  India. 

They  live  in  monasteries  like  those  of  the 
Middle  Ages  and  have  the  cadavarOQA  look 
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to  be  acliieyed  only  by  extraordinary  Belf- 
training  id  feats  of  bodily  aufiering  and  en- 
durance, as  practiced  by  the  eevereat 
ascetics.  They  claim  to  be  able  to  do  natur- 
ally by  their  occult  powers,  what  to  ordi- 
nary mortals  is  miraculous  and  super- 
natural. They  throw  a  roge  into  the  air, 
in  the  semi-darkness  of  evening,  where  it 
remains  suspended  till  one  of  them  climbs 
up  on  it  out  of  sight  and  returns.  They 
bury  one  another  alive 
and  at  tlie  end  of  weeks 
or  of  months  disinter 
and  revive  the  one  who 
was  buried.  But  re- 
gardless of  the  vast 
mass  of  evidence  re- 
garding these  miracles, 
they  are  but  little  be- 
lieved in  and  have  been 
eften  explained  as  opti- 
cal illusions  and  clever 
tricks.  They  claim  to 
attain  to  the  power  even 
of  the  suspension  of  ani- 
mation through  severe 
fasting  and  mental  ab- 
straction. Throwing 
themselves  into  a  state 
of  hypnosis,  they  are 
able  to  suffer  many 
remarkable  things  to  be 
done  with  themselves. 

They  are  the  relig- 
ious conjurers  of  India 
and  have  long  been  able  to  impress  their 
mysteries  upon  many  learned  men  of  un- 
doubted sincerity  and  honor.  However, 
their  feat»  have  lost  their  serious  interest 
to  all  but  the  Theosophists,  and  no  longer 
deserve  more  attention  than  given  to  com- 
binations of  conjuring  with  hypnotism. 


THE  ISLAKD  TEUFLES  OF 
INDIA 

Elephanta,  which  the  natives  call  Galli- 
pouri,  is  a  small  island  on  the  Indian  coast, 
nearly  opposite  Bombay.  The  huge  stone 
elephant  on  the  south  shore,  which  has  been 
apparently  spHt  in  two  by  gunpowder,  gave 
its  name  to  the  island,  and  ia  so  good  an 
imitation  of  the  real  article  that,  at  a  short 


A   SNAKE-CHARMBR. 


distance,  oven  an  eye  accustomed  to  ele- 
phants might  be  deceived.  This  seems  to 
have  been  a  work  of  supererogation,  a  sort 
of  playful  freak  on  the  part  of  the  architect, 
mortal  or  otherwise,  that  served  as  a  prepa- 
ration for  the  wonders  to  be  seen  within  the 
cavern  pagoda.     The  horse,  too,  is  repre- 
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helmet  of  tlie  warrior,  others  with  crowns 
ingeniously  wrought,  and  splendid  with 
jewels,  while  some  of  the  heads  are  without 
ornament,  save  that  of  curled  or  flowing 
tresses.  Hands  are  plentiful  with  these 
heroes  and  princes,  who  do  not  appear  to 
have  found  four,  or  even  six,  too  many  for 
them ;  and  these  numerous  hands  are  gen- 
erally filled  with  sceptres  and  shields. 

Some  of  these  wortliiea  hare  undeniably 
bad  countenances,  and  are  described  hy  an 
ancient  writer  to  be  of  such  "horrible  aad 
fearful  forms,"  that  they  "make  a  man's 
hayre  stand  upright."  Others  look  serene 
and  benignant,  while  on  the  features  of 
others  are  marks  of  dejection  and  anguisli. 
The  gorgeous  Indian  dress  in  which  they 
are  attired,  with  heavy  ear-jewels,  magnifl- 
cent  collars  sparkling  with  gems,  fancifully 
wrought  belts,  and  rich  bracelets  on  arms 
and  wrists,  makes  a  picture  that  fairly  daz- 
zles amid  the  gloom  of  the  cavern. 

The  nearest  of  these  figures  to  the  en- 
trance, and  facing  it,  is  an  enormous  bust. 
Its  three  heads,  joined  behind  the  ears,  rep- 
resent the  grand  triple  deity  of  India — 
Brahma,  Vishnu  and  Siva.  The  great 
breadth  and  depth  of  the  central  head  are 
evidently  the  sculptor's  expression  of  the 
supreme  presiding  deity.  A  face  that  is 
five  feet  long,  with  a  nose  of  a  foot  and  a 
half,  conveys  a  practical  idea  of  power  that 
is  further  enhanced  by  a  shoulder  expansion 
of  twenty  feet.  An  immense  jewel  sparkles 
like  8  solitary  star  in  the  pyramidal  cap 
that  crowns  the  head,  while  a  broad  collar  of 
pearls  and  other  precious  stones  adorns  the 
neck.  The  sleepy,  placid  expression  of  the 
face  is  supposed  to  express  "that  absorbed 
state  which  constitutes  the  supreme  felicity 
of  the  Indian  deity." 

The  head  on  the  right  of  Brahma  is  the 


preserver,  Vishnu,  smiling  and  gazing  with 
rapt  admiration  on  the  sacred  lotus  which 
he  holds  in  his  left  hand.  The  destroyer, 
Mahades,  scowls  on  the  other  side,  and  looks 
the  very  incarnation  of  malice.  His  tongue 
is  thrust  out,  and  the  large  hooded  snake 
grasped  in  his  right  hand  seems  only  the 
natural  expression  of  his  own  evil  nature. 
On  either  side  of  this  triple-headed'  bust 
is  a  majestic,  whole  length  figure,  wearing 
the  three-fold  cord  of  Brahma,  and  sup- 
posed to. represent  a  subdar,  or  priest  of 
that  deity.  Farther  on  is  the  figure  of  an 
Amazon,  which  seems  curiously  out  of  ])Iace 
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in  a  Hindoo  temple.  It  is  in  the  midst  of 
thirty  uncouth  statues,  and  has  four  arms, 
the  right  fore-arm  resting  upon  the  head  of 
a  bull.  The  left  fore-arm  liaiigs  down,  but 
whatever  it  holds  has  been  mutilated  past 
recognition.  The  hand  of  the  hinder  right 
arm  grasps  a  hooded  snake ;  the  left  a  round 
shield.  This  brings  back  the  theory  of 
Semiramis;  but  it  is  supposed  again  that, 
as  Herodotus  writes  of  Scythian  Amazons, 
the  statue  may  be  accounted  for  by  the  con- 
nection which,  in  early  ages,  seems  to  have 
existed  between  India  and  Scythia. 
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ludia  were  practiced  id  tliesf^  cavern  pa- 
go  J  as. 

At  ouc  cud  of  ibis  wonderful  temple  is 
a  dLirk  rfci-ss  twenty  feet  square,  with  no 
oiitsiiie  fruatucnt  except  the  eight  naked 
lijriirc?.  thirteen  and  a  half  feet  high,  that 
setni  to  U-  fianiug  from  the  wall  to  which 
tbev  are  aitachcJ.  These  ligurts  are  orna- 
mciiit-d  ill  the  same  gorgeous  fashion  as  the 
othiT  statues,  with  rich  collars  about  their 
nc-^ks  au'l  immense  jewels  in  their  ears. 
Thev  i:uard  the  sacred  mysteries  of  a  de- 
ba^iiiir  w..r?hip.  whose  serpent-like  trail  dis- 
figiirii^  all  Indian  temples  and  paintings. 

The  cnir^licd  appearance  of  Elephanta's 
flat  riK'f  and  comparatively  low  ceiling  is 
a  pr- iniiiioiit  ilcfeet  in  this  famous  temple; 
hilt  ii  is,  iicvi-nbeless.  a  palace  of  'wonders, 
and  in  ci^ntiinplating  the  life-like  forma 
tb;ii  stn.I  the  massive  rock  from  whence 
tbiv  iivm  to  have  spruap.  the  spectator  al- 
most tills  that  ilie  spirits  who  were  siip- 
posf  il  !■■>  Wf.rk  in  the  bowels  of  the  earth 
could  alone  have  accomplished  such  results. 


SIAM  AND  ITS  STKAHOS 
PEOPLE 

Slam  is  the  Holland  and  Venice. of  the 
far  East.  During  a  part  of  the  vear  the 
be^t  of  lis  lands  lie  under  water  and  the 
pc-i.ple  nvve  iroin  one  village  to  another  in 
boars.  The  rivers  and  canals  are  the  high- 
ways of  the  kingdom,  and  the  city  of  Bang- 
kok, the  n-yal  capital,  has  more  booses  built 
upon  piles  than  have  the  piled  cities  of  Am- 
sterdam and  Rotterdam,  and  its  canal 
s'rec-fs  surpass  in  number  the  waterways 
^lir-mih  which  go  the  gondolas  of  Venice. 
7>aiti;k'-k  i^  even  more  built  upon  tbe  waters 
than  is  the  famed  queen  city  of  tbe  Adii- 
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fltic  Venice  rises  from  the  sea  and  its 
foundations  reach  down  into  its  sand. 
Bangkok  floats  upon  the  bosom  of  the 
mighty  Menam  River,  and  its  hundred 
thousand  dwellings  rise  and  fall  with  the 
tide.  The  Menam  is  called  the  mother  of 
waters  and  Bangkok,  its  moat  heautiful 
daughter,  is  soothed  during  the  day  and 
lulled  to  sleep  at  night  upon  the  bosom  of 
this  mighty  mother. 

Bangkok  has  few  things  in  common  with 
its  sister  city  of  Italy,  and  it  diifcrs  from 
Venice  as  the  half-nudc  savage  maiden  of 
the  tropics,  laden  with  harbaric  gold,  differs 
from  the  fashionable  girl  of  our  modern 
civilization,  clad  in  her  latest  Parisian 
dress.  Imagine  a  low,  flat  country  filled 
with  the  most  luxuriant  of  tropical  vegeta- 
tion. The  wind  sighs  through  the  palm 
trees.    Birds  of  the  gayest  plumage  fill  the 


air  with  their  tropical  songs.  In  the  jungle 
is  heard  the  chatter  of  the  monkey,  and 
along  the  flat  streams  basks  the  alligator.  A 
low,  clear  blue  sky,  in  which  the  sun  of  the 
tropics  shines  its  hottest,  hangs  over  it,  and 
at  night  the  moon  and  the  stars  shine  with 
an  untold  brightness.  Sailing  up  this  river, 
from  the  Gulf  of  Siani,  at  about  thirty 
miles  from  its  mouth,  you  note  in  the  dis- 
tance the  spires  of  temples  and  palaces. 
As  you  go  on,  from  out  the  palm  trees  on 
each  aide  shine  little  one-story  bouses,  their 
roofs  thatched  with  palm  leaves,  and  their 
foundations  apparently  rising  from  the 
water  itself. 

There  are  no  cellars  in  Bangkok  and  each 
home  has  a  bole  in  the  floor  through  which 
the  sweepings  are  tlirown.  At  two  or  more 
corners  of  each  of  these  dwellings  a  pole 
has  been  driven  down  into  the  mud,  and  the 
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hr/naf.  M  andiOKd  to  those.  Its  owner  pays 
«  (rr/nii'l  rent  f*  tbe  pfrrwm  owning  the  land 
;ri  '\j--  banlcH  in  ironX  of  which  the  houae 
rsif-*.  Knt  in  ffas*:  of  dispute  the  mooringB 
are  etit,  and  the  ti'fUit';,  family  and  all,  float 
a-Jfay  u,  another  Iwation.  There  are  fifteen 
rr.il*^  of  thes*:  floating  houws.  They  line 
V.th  har.ks  of  th*;  river  and  the  canaU  hack 
in*o  the  ytuiiU:  It  is  not  uneommon  for  the 
owner  of  a  fl'^ating  dwelling  to  anchor  his 


W^:. 
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lioiiHe  in  the  iiiiddle  of  one  of  the  narrowest 
of  thesie  water  aveiines,  and  Imats  passing  by 
iriiHt  Kf't  thnnifili  an  they  can.  The  native 
houKi's  of  the  land  are  Imilt  high  up  on 
piles,  HI)  that  one  could  almost  walk  under 
their  flrvors.  Rimie  of  them  have  pictur- 
eaqiiely  pointed  ridge  roofs,  but  lite  the 
floating  honsofljtliey  arc  as  a  rule  small,  and 
their  interior  arrangements  are  the  same. 


It  is  estimated  that  50,000  out  of  tbe 
700,000  people  of  Bangk(^  live  thns  apoo 
the  water.  There  are  thousands  of  children 
here  who  have  never  had  a  play-groond  big^ 
ger  than  the  fifteen-foot  veranda  in  front 
of  their  homes,  and  whole  families  live 
through  generations  in  one  of  these  three- 
roomed  floating  houses  without  having 
spent  a  night  upon  the  land. 

All  of  the  women  have  short  hair,  and 
some  of  them  would  be  beautiful  were  it  ntA 
for  the  universal  custom  of  betel-nut  chew- 
ing. The  betel-nut  is  the  product  of  a  palm 
tree.  It  is  about  as  large  around  as  a  wal- 
nut, and  its  meat  is  of  a  soft,  spongy  nature, 
the  taste  of  which  su^eats  the  astringent 
properties  of  the  unripe  persimmon.  The 
natives  cut  these  nuts  into  quarters,  and 
when  tbey  chew  them  they  add  a  mixture 
of  pink  colored  lime  and  tobacco,  which, 
with  the  betel-nut,  makes  the  compound 
which  they  munch  from  morning  till  night. 
After  a  short  time  it  becomes  a  cud,  and 
they  lodge  this  between  the  lips  and  the 
teeth  when  not  engaged  in  chewing.  The 
chewing  produces  a  blood-red  saliva,  which 
turns  the  teeth  from  white  to  polished  jet, 
makes  the  lips  crack,  contracts  the  gums  so 
that  the  teeth  become  long  black  fangs,  to 
disfigure  what  would  be  otherwise  fairly 
beautiful  faces.  Betel-nnt  chewing  is  fol- 
lowed by  all  Siamese,  from  tbe  lowest  to  tbe 
highest,  and  a  nobleman  going  through  the 
streets  has  always  his  servant  following 
him,  bearing  a  box  of  silver  or  gold  halt  the 
size  of  a  cigar  box,  in  which  are  choice  mix- 
tures of  betel  and  lime. 

All  of  the  Siamese  men,  women  and  chil- 
dren, smoke  as  well  as  chew.  Tou  see 
cigarettes  and  cigars,  unlit  and  half-smoked, 
behind  tbe  ears  of  both  sexes. 

Siam  is  the  land  of  the  white  elephant 
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and  the  king  has  fcmr  white  elephants  in  the 
imperial  stables  which  adjoin  his  palace. 
Great  burly  beasts  with  mouse-colored  skins 
speckled  by  disease,  they  have  been  shorn 
of  their  glory,  and  their  tusks  are  no  longer 
bound  with  gold  nor  are  their  bodies 
swathed  in  cloths  of  purple  velvet.  Heavy 
ropes  have  taken  the  place  of  golden  chains 
in  binding  their  ankles.  These  elephants 
are  often  used  in  the  grand  processions  of 
the  king.  At  such  times  they  are  decorated 
with  something  of  their  old  grandeur.  Pa- 
vilions are  tied  upon  their  backs  and  the 
royal  family  ride  out  in  state. 

«*•   ji   j^ 

CHIKESE  FOOD  AND  COOKERY 

John  Chinaman  always  has  a  bowl  at  his 
elbow  at  meal-time,  which  he  fills  with  rice 
from  a  vessel  on  the  table,  a  large  spoon  or 
ladle  being  used  for  this  purpose.  This 
bowl  is  held  in  the  left  hand,  and  brought 
near  the  chin  from  time  to  time,  when  the 
rice  is  shovelled  into  the  mouth  by  a  pair  of 
chop-sticks,  taken  between  the  thumb  and 
fore  and  middle  fingers,  instead  of  being 
used  separately,  one  in  each  hand,  as  is 
sometimes  supposed.  In  the  boats  on  the 
rivers  of  China,  children  of  all  ages  are 
seen,  late  in  the  day,  with  bowls,  which  they 
take  to  their  mothers  to  be  filled  with  rice, 
and  it  is  curious  to  see  the  avidity  with 
which  they  consume  their  invariable  diet. 
Many  poor  people  know  no  other  dish  than 
this ;  but  those  who  can  afford  a  little  vari- 
ety, are  glad  to  spend  a  few  "cash,"  as  the 
smaller  Chinese  coins  are  called,  in  the  pur- 
chase of  fish,  flesh  or  fowl,  to  give  a  relish 
to  their  monotonous  vegetable.  On  the  river 
boata  may  be  seen  the  rude  implements  of 
these  floating  kitchens,  consisting  chiefly  of 


a  large  boiler,  resting  upon  an  earthenware 
pan.  This  serves  as  a  furnace,  and  "all-out- 
doors" does  duty  as  a  chimney.  Within  the 
pot  containing  the  rice,  as  it  sizzles  and 
steams  away,  are  pans  placed  on  a  grating. 
They  hold  such  savory  accomplishments  as 
the  natives  use  for  side-dishes. 

The  Chinese  are  very  fond  of  gelatinous 
substances,  and  this  accounts  for  their  using 
animals  and  parts  of  animals  for  food 
which  are  rejected  in  other  countries,  and 
their  penchant  for  such  delicacies  as  tri- 
pang,  birds'-nests,  sharks'-fins,  fish-maws, 
and  agar-agar,  a  vegetable  glue  made  from 
sea-weed.  Among  fish,  the  sturgeon  is 
highly  prized,  and,  as  in  classic  times,  is 
considered  worthy  of  a  princely  banquet. 
The  expression  "caviare  to  the  general," 
used  by  Shakespeare  to  illustrate  anything 
above  the  taste  or  comprehension  of  the  com- 
mon people,  attests  the  estimate  formerly 
placed  upon  this  fish  by  epicures,  caviare 
being  the  roe  of  the  sturgeon.  A  very  choice 
delicacy  for  Chinese  tables  is  sturgeon  skull- 
cap, made  from  the  most  select  portions  of 
the  royal  fish.  Shark-fins  and  pork  are  also 
highly  esteemed.  An  English  traveler,  who 
partook  of  a  dinner  at  which  these  were 
served,  says  the  Chinaman  must  have  smiled 
at  the  unreasonable  prejudices  of  the  Occi- 
dentals when  he  saw  some  of  them  tasting 
the  pork,  but  fighting  shy  of  the  shark,  lie 
adds  that  the  monster's  fins  were  boiled  to 
so  soft  a  consistency  that  they  might  have 
been  turbot-fins.  The  Chinese  pork  has  a 
shining,  flabby  appearance  which  is  not  at- 
tractive to  foreign  eyes,  and  its  rank,  coarse 
taste  does  not  invite  renewed  attention  from 
the  wary  stranger.  Cut  into  thin  slices 
and  fried  in  soy,  which  relieves  the  gross 
flavor  of  the  meat,  it  is  not  absolutely  re- 
pulsive. 
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One  of  the  most  cherished  delicacies  of 
Chinese  epicures  is  the  beche-de-mer,  or 
tripang,  a  kind  of  sea-slug,  fished  for  on  the 
coral-reefs  of  the  Eastern  seas.  This  ma- 
rine animal  is  hardly  less  peculiar  in  his 
habits  and  appearance  than  the  "heathen 
Chinee"  who  delights  to  devout  him,  being 
both  tough  and  flexible,  able  to  stand  erect 
and  graze  on  the  sea-grasses,  or  to  crawl  and 
digest  vast  quantities  of  shells.  With  his 
tubular  feet,  or  feelers,  he  seizes  the  unwary 
moUusk,  which,  firmly  held  by  these  suck- 
ers, is  passed  into  the  mouth  of  the  slug, 
where  it  is  speedily  crushed  and  thrust  into 
the  stomach.  From  his  resemblance  to  the 
familiar  product  of  our  gardens,  this  wan- 
dering echinodem  is  called  by  sailors  the 
sea-cucumber. 

Another  gelatinous  delicacy  of  the  Chi- 
nese is  the  birds'-nest.  This  is  the  habita- 
tion of  a  small  swallow  called,  from  its 
having  an  edible  house,  Hirundo  esculenta. 
These  nests  are  found  on  most  of  the  rocky 
islets  of  the  Indian  Archipelago,  though 
Java  ahd  Sumatra  furnish  the  principal 
supply.  They  are  composed  of  a  mucilagin- 
ous substance  resembling  coarse  fibrous 
isinglass  in  external  appearance,  and  in 
color  are  reddish  white.  Hardly  thicker 
than  an  ordinary  teaspoon,  the  weight  of 
one  of  these  little  articles  is  from  a  quarter 
to  half  an  ounce.  The  quality  of  the  nests 
depends  on  the  character  of  the  caves,  and 
the  time  in  which  they  are  taken.  The  best 
are  obtained  before  the  young  swallows  are 
fledged ;  next  in  value  are  those  containing 
ieggs  only.  Those  which  have  been  occupied 
iby  the  newly-fledged  birds,  are  rendered 
nearly  worthless  by  blood,  feathers  and  dirt. 

These  nests  are  obtained  twice  a  year,  the 
most  valuable  being  found  in  deep,  damp 
caves,  which,  unless  essentially  changed  in 


character,  will  long  continue  to  shelter  the 
swallows  and  their  nests.  It  was  formerly 
supposed  that  the  materials  used  by  the 
birds  in  building  these  habitations,  was  the 
spawn  of  fish,  or  of  beche-de-mer,  but  this 
view,  however  conformable  to  the  principle 
of  natural  selection  on  the  part  of  the  birds 
in  choosing  such  dainty  delicacies  to  gratify 
the  Celestial  appetite,  seems  to  be  contra- 
dicted by  the  fact  that  some  of  the  most 
productive  caves  are  situated  fifty  miles 
from  the  sea. 

The  diflBculty  and  danger  experienced  by 
the  gatherers  of  these  nests,  furnish  a  new 
illustration  of  the  tyranny  of  the  human 
palate  over  the  lives  and  happiness  of  men. 
To  obtain  the  nests  is  the  business  of  per- 
sons who  have  been  trained  to  it  from  their 
youth,  for  no  inexperienced  person  could 
safely  undertake  it.  The  caves  are  ap- 
proached by  ladders  of  bamboo  and  rattan 
let  down  over  precipices,  often  descending 
perpendicularly  for  hundreds  of  feet  over  a 
sea  beating  violently  against  the  rocks. 
After  reaching  the  mouth  of  the  cave,  the 
seeker  for  nests  gropes  along  on  narrow 
ledges,  where  he  is  obliged  to  cling  with  his 
hands  to  slippery  crevices,  and  penetrate 
gloomy  recesses,  where  a  single  misstep 
would  precipitate  him  into  the  yawning 
abyss  below,  to  be  dashed  to  pieces  by  the 
turbulent  surf.  It  is  often  necessary  to  use 
torches  to  light  the  wanderer  on  his  way, 
and  reveal  the  places  where  the  nests  are 
hidden. 

The  Chinaman,  believing  that  cookery  is 
the  test  of  civilization,  regards  the  carving 
processes  of  European  and  American  so- 
ciety as  conchisive  proof  of  barbarism.  An 
Englishman's  mode  of  feeding,  he  says, 
allies  him  to  the  savages  of  Formosa;  the 
chief  labors  of  the  slaughter-house  being 
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tranaferred  to  the  dinDer-tabie,  and  tlie 
principal  work  of  tlie  kitchen  being  per- 
formed by  the  stomach,  "In  remote  ages, 
before  we  became  civilized,"  said  a  polito 
Chinaman,  "we  used  knives  and  forks  as 
you  do  and  had  no  chopsticks.  We  still 
carry  a  knife  in  our  chop-stick-ease  hut  it  is 
a  remnant  of  barbarism — we  never  use  it. 
Wo  sit  down  to  table  to  eat,  not  to  cut  up 
carcasses."     Undoubtedly,  the  Chinese  ays- 
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tern  ia  admirably  adapted  for  dyspeptics, 
well  as  for  that  large  class  of  persons  whom 
necessity  or  inclination  prevents  from  tak- 
ing exercise  enough  to  digest  a  mass  of  solid 
food. 

Cats  and  dogs  are  eaten  to  some  extent 
by  the  Chinese,  but  generally  when  young 
and  tender.  Aa  those  intended  for  the  table 
are  usually  fed  upon  rice,  their  flesh  is  more 
palatable  and  cleanly  than  that  of  their 
brethren  in  other  conn- 
tries.  They  are  sold 
alive  in  cages,  and  their 
dolorous  cries,  some- 
times attributed  to  con- 
sciousness of  their  im- 
pending fate,  are  more 
likely  the  result  of  ill- 
tieatment  on  the  part 
of  the  hawkers,  or  of 
iliscontent  with  their 
l>eripatetic  prisons.  To 
Liseertain  the  age  and 
health  of  these  crea- 
tures, buyers  open  their 
mouths  and  examine 
the  teeth,  so  that  puss 
and  pup  arc  subjected 
to  a  good  deal  of  dis- 
agreeable scrutiny  be- 
fore being  swallowed 
by  the  Celestials. 

Frogs  are  favontt 
articles  of  food 
China.  They  are  caught 
by  fastening  a  youthful 
specimen  by  the  waisi 
to  a  fishline,  and  bob- 
bing him  up  and  down 
in  the  grass  and  grain 
of  a  rice-field,  the  fa- 
vorite resort  of  his  old- 
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er  brethren.  One  of  these  old  croakers 
jumps  at  the  squirming  youngster,  swallows 
him  whole,  and  is  himself  secured,  while 
the  young  one  is  rescued  from  the  maw 
only  to  be  used  for  bait  again  until  death 
relieves  him. 

It  is  not  likely  that  Chinese  delicacies  of 
the  table  will  ever  become  popular  in  this 
country.  On  the  contrary,  John  Chinaman, 
appreciating  the  dietetic  conditions  of  our 
civilization,  will  probably  conform  to  our 
customs  in  this  as  in  other  respects.  We 
shall  long  continue  to  use  his  tea,  but  it  is 
more  than  doubtful  whether  the  coming 
man  will  drink  samshu,  or  eat  sea-slugs, 
birds'-nests,  cats  or  dogs. 

•?•   •?•    j^ 

CHINESE  BEGGARS 

The  condition  of  the  Chinese  poor  is  very 
bad,  judging  from  a  European  point  of 
view,  for  in  their  wretched  huts — they  can- 
not be  called  cottages — there  is  an  utter 
want  of  what  we  consider  "home  comforts" ; 
the  very  expression  is  a  mockery  in  connec- 
tion with  them  and  their  mode  of  living. 
What  wonder,  then,  that  beggars  swarm  in 
every  direction,  for  the  line  of  demarcation 
between  the  very  poor  and  the  beggar 
classes  is  very  slight  ? 

The  beggars  of  most  Chinese  cities  may 
be  divided  into  three  principal  classes,  each 
miserable,  dirty,  and  designing,  but  with 
diflFerences,  which  must  excite  and  demand 
pity  in  varying  degrees.  One  class,  the 
most  numerous,  perhaps  most  powerful, 
best  organized,  and  most  prolific  in  re- 
sources, is  under  a  "head  man,"  a  species  of 
gypsy  king.  This  man  is  raised  to  his  high 
dignity  on  account  of  his  superior  talents 
as  a  knave  and  extorter  of  money.  "What- 
ever the  beggars  procure  by  begging,"  says 


the  writer  of  a  Chinese  romance,  "is  given 
to  the  head  man;  and  in  time  of  rain  or 
snow,  when  they  cannot  follow  their  calling, 
their  chief  provides  them  with  food  and 
supplies  them  with  clothing." 

The  head  man's  duties  are  to  estimate  the 
wealth  and  resources  of  the  chief  shops  in 
the  cities,  excepting,  it  is  said,  those  of 
tailors  and  other  artisans.  He  goes  around 
to  the  owners  of  these  shops,  and  bargains 
with  them  until  they  come  to  satisfactory 
terms.  Two  slips  of  paper,  one  green  and 
the  other  red,  are  then  pasted  up  in  the 
shop,  on  which  are  set  forth  the  head  man's 
name,  the  amount  of  blackmail  agreed 
upon,  the  days  of  payment,  and  a  warning 
to  the  fraternity  not  to  annoy  the  shop- 
keeper. The  shop  is  thus  protected,  for 
the  time  being,  against  molestation  by  this 
man's  tribe;  but  if  the  owner  refuses  to 
come  to  terms,  the  consequences  are  disas- 
trous, for  a  crowd  of  ragged,  filthy,  brazen- 
faced, stentorian-voiced  beggars  is  let  loose 
upon  him,  and  the  transaction  of  business 
is  rendered  almost,  if  not  quite,  impossible, 
until  at  length,  in  his  despair,  he  gladly 
agrees  to  pay  a  heavier  contribution  than  at 
first  demanded.  TIk;  paynuait  thus  made 
by  large  shops  is  from  $7.50  to  $8.50  a 
year. 

Only  men  are  admitted  into  the  beggars' 
clubs  or  guilds,  and  they  all  draw  from  the 
funds,  accumulated  as  before  described,  cer^ 
tain  stipulated  sums,  according  to  theifc 
abilities.  The  ccromonies  attending  birthS) 
marriages  and  deaths  furnish  the  beggars 
with  great  opportunities.  If  a  wedding  be 
going  on,  they  appear,  shouting,  "Good  luck, 
to  you !  may  you  grow  in  wealth  and  in- 
crease in  honors!  May  your  halls  be  filled 
with  gold  and  precious  stones!  May  you 
have  numerous  sons  and  daughters!   Good 
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.  luck  to  you,  good  luck  to  you !"  On  receiv- 
ing a  small  gratuity  they  depart ;  but  only 
to  reappear  the  next  day,  and,  after  the  ex- 
pression of  further  congratulatory  senti- 
ments, to  demand  the  fragments  of  the  mar- 
riage feast.  Much  the  same  takes  place 
after  funeral  feasts,  and  on  such  occasions 
it  sometimes  happens  that  a  considerable 
sum  has  to  be  distributed  among  the  beggars 
before  they  will  allow  the  burial  or  ances- 
tral sacrifice  to  proceed  without  interrup- 
tion. To  attain  their  end,  they  will  even  go 
to  the  length  of  getting  into  the  grave  and 
preventing  the  coflBn  from  being  lowered. 

The  following  is  a  curious  use  to  which 
beggars  are  sometimes  turned.  When  a  very 
irate  creditor  is  weary  of  his  debtor's  delay, 
and  cares  more  to  annoy  the  man  than  to 
possess  his  money,  he  gives  his  bill  to  these 
beggars,  compounding,  perhaps,  for  part  of 
the  spoils ;  and  sends  them  day  by  day  to 
worry  the  miserable  debtor  into  settling  the 
account.  Among  their  other  means  of  gain- 
ing a  living,  beggars  are  employed  to  bury 
criminals  after  an  execution ;  others,  again, 
act  the  parts  of  shipwrecked  sailors,  etc., 
etc.,  and  spread  before  them  on  the  ground  a 
harrowing  description  of  their  supposed 
suflFerings.  Some  attach  wisps  of  straw  to 
their  children,  implying  thereby  that,  in 
conseqiience  of  the  extreme  distress  of  the 
parents,  they  were  for  sale ;  though,  if  the 
truth  were  known,  it  would  probably  be 
found  that  these  very  children  had  been  be- 
fore hired  to  be  pinched,  and  made  to  cry  in 
order  to  excite  pity. 

Another  class  goes  by  the  name  of  "high- 
flower  people,"  but,  notwithstanding  their 
high-sounding  title,  they  are  decidedly  a 
grade  lower  than  the  former  class.  They 
live  in  the  outer  courts  of  certain  temples, 
and  consist  mainly  of  refugees  from  other 


districts.  These  poor  wretches  have  their 
regular  sources  of  income  as  well  as  the  for- 
mer class.  In  the  middle  of  the  seventh 
moon,  when  sacrifices  are  offered  to  the 
spirits  from  the  tombs,  who  are  then  sup- 
posed to  be  maliciously  using  their  brief 
month's  holiday  to  sow  sickness  broadcast, 
these  poor  beggars  come  and  claim  the  re- 
mains of  the  feast,  which,  after  all,  is  but  a 
scanty  one. 

The  third  class  of  beggars  is  that  for 
which  an  asylum  is  provided.  This  is  called 
by  names  signifying  asylum  for  the  father- 
less and  distressed,  or  asylum  for  relief. 
These  beggars  are  not  able-bodied,  like  most 
of  the  others,  but  are  blind,  lame,  or 
maimed,  or  suffering  from  wounds,  com- 
monly self-inflicted.  They  often  blind 
themselves  to  attract  pity,  when  they  are  too 
lazy  to  earn  an  honest  and  independent  live- 
lihood. Besides  actual  self-mutilation,  of 
which  we  could  quote  numerous  instances, 
these  beggars  are  not  one  whit  behind  their 
European  confreres  in  simulating  frac- 
tures, wounds,  etc.,  and  so  crafty  and  skil- 
ful  are  they,  that  their  devices  need  very 
careful  inspection  before  the  hideous  im- 
posture can  be  unmasked. 

The  number  of  beggars  in  some  Chinese 
towns  is  almost  incredible;  in  Ningpo,  for 
instance,  a  city  in  which  the  population  is 
estimated '  at  115,000,  they  are  said  to 
amount  to  between  10,000  and  11,000. 
There  is  no  national  system  for  relieving 
them,  and  they  are  left  to  do  very  nearly 
as  they  like,  no  Chinese  statesman  having 
as  yet  had  the  courage  to  deal  with  the 
difficult  question  efficiently.  In  former 
days,  at  Peking,  the  government  used-  to 
keep  up  certain  small  tenements  for  their 
shelter,  which  were  called  "feather  houses,'' 
from  their  being  furnished  with  quantities 
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of  feathers  to  impart  b  little  warmth  to 
their  wretched  occupante  in  the  piercing 
cold  of  a  northern  winter. 

The  Chinese  b^ar  is  incorrigible.  He 
seems  thoroughly  to  enjoy  his  wretched 
and  Bqualid  mode  of  living;  and  for  the 
present  at  least,  nothing  that  benevolent 
and  philanthropic  foreigners  can  do  will 
avail  much  towards  the  diminution  of  men- 
dicancy in  the  empire.     That  Chinese  beg- 


well-paved  streets ;  handsome  buildings, 
parks  and  gardens;  theaters  and  concert 
halls;  a  railway  station,  and,  perhaps, 
more  significant  of  all,  five  stone  piers,  each 
from  a  quarter  to  a  half  mile  in  length,  and 
provided  with  railway  tracks,  warehouses, 
and  elevators.  The  Kussian  Government 
has  shown  that  the  Americans  are  not  the 
only  people  who  can  run  up  boom  towns. 
The  peculiarity   of  Dalny,  however,  is 
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gars  are  happy  in  their  way  there  can  he  no 
doubt,  as  witness  some  of  their  sayings: 
"Three  years  a  beggar,  who  would  be  a 
king  ?"  and  "The  finest  rice  has  not  charms 
equal  to  roving  liberty." 
jt  ji  jt 
BUSSIA'S  FOBT  ON  THE  PACIFIC 

Twice  in  the  history  of  Russia  has  the 
Czar  decreed  a  city  into  being.  Two  hun- 
dred years  ago  it  was  St.  Petersburg,  on 
the  banks  of  the  Neva.  To-day  it  is  Dalny, 
off  the  Yellow  Sea,  on  Talienwan  Bay. 

In  1889  there  was  nothing  at  Dalny  ex- 
cept a  deep  and  spacious  harbor.  By  1903 
there  was  a  population  of  50,000;   broad. 


that  for  a  boom  town  it  is  suspiciously  sub- 
stantial. It  was  built  with  an  eye  to  the 
future.  When  three  years  old  it  looked 
more  like  an  old  resident  than  a  squatter. 
It  gave  one  the  impression  that  the  Russian 
"provisional"  occupation  of  Manchuria 
was  a  mate  to  the  English  "provisional" 
occupation  of  Egj'pt.  Both  these  occupa- 
tions are  not  so  much  provisional  as  pre- 
visional. 

Dalny  means  "Far  Away."  It  is  about 
6,000  miles  from  St.  Petersburg.  It  has  a 
continuous  connection  by  railway  to  that 
city.  From  St.  Petersburg  to  Dalny  by  the 
Suez  Canal  it  is  forty-five  days.  Overland 
by  rail  it  becomes  about  fifteen.     Almost 
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the  same  proportionate  reduction  can  be 
made  in  the  traffic  from  Berlin,  Paris  and 
London.  With  that  traffic  established, 
steamers  will  ply  from  Dalny  to  Shanghai 
and  Nagasaki.  With  the  route  to  the  Far 
East  via  Irkutsk,  Bussia  may  begin  to  re- 
coup herself  for  the  four  or  five  hundred 
million  dollars  spent  since  1891  in  the  con- 
struction of  her  Transsiberian  Railway  sys- 
tem. 

The  natural  advantages  of  Dalny  are 
striking.  The  largest  ocean-going  vessels 
can  steam  into  the  harbor  without  the  aid 
of  a  pilot  and  proceed  directly  to  the  new 
piers.  There  is  no  danger  of  ice  blockades 
at  any  time.  Navigation  is  clear  all  twelve 
months.  Port  Arthur  is  only  forty-five 
miles  away.  Seoul,  Wei-Hai-Wei,  and 
dther  strategic  points  are  not  far  distant. 
The  commerce  of  the  east  cannot  fail  to 


transact  a  large  part  of  its  current  through 
the  new  ports. 

Dalny  has  no  custom-house.  According 
to  the  Eussian  authorities,  it  is  to  lie  open 
to  the  merchant  marine  of  the  world.  It  is 
to  illustrate  the  "open  door"  idea  in  its 
widest  sense.  The  world  received  this  an- 
nouncement with  some  misgivings.  Shakes- 
peare has  expressed  his  opinion  of  foolish 
curs  that  run  winking  in  the  mouths  of 
Russian  bears  and  get  their  heads  crushed 
like  rotten  apples.  It  is  never  safe  to  pre- 
sume too  much  on  Russian  inducements. 
But  it  is  still  a  free  port,  and  there  is  no 
reason  why  American  traders  should  not 
enter  by  the  Dalny  open  door  as  long  as  it 
remains  open. 

The  ultimate  fate  of  Dalny  will  be  a 
matter  of  no  very  little  interest.  It  is  not 
every  city  founded  by  rescript  or  ukase  that 
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lives.  Such  attempts  to  raise  autocratio 
power  above  social  and  economic  forces  are 
often  futile.  The  cities  of  Genghis  Ehan 
and  other  Oriental  conquerors  hardly  sur- 
vived their  builders.  Alexandria,  on  the 
other  hand,  has  endured  to  the  present  day. 
There  is  no  general  rule.  Some  artificially 
created  cities  thrive.  Others  do  not  What 
Dalny  will  do,  or  fail  to  do  in  the  future 
will  concern  all  nations  that  have  interests 
in  the  Orient,  and  that  means  all  the  great 
nations  of  the  world. 

Ji   J$   J$ 

KOREA  AND  ITS  AWAEEITIKG 

The  little  Empire  of  Korea  always  stands 
with  the  threat  of  international  warfare 
hanging  over  it.  The  location  of  Korea  has 
made  it  a  bone  of  contention  between  its 
Asiatic  neighbors  for  many  centuries,  and 
when  the  European  powers  fixed  covetous 
eyes  upon  it,  its  position  became  even  more 
precarious.  Japanese  and  Chinese  influ- 
ence have  struggled  for  favor  in  Korea  for 
a  long  time,  although  the  Chinese  strength 
in  the  peninsula  has  been  far  greater  in  the 
past.  In  1894,  Japanese  influence  had  be- 
come dominant  at  the  Korean  court  and  the 
result  of  the  contentions  and  jealousies  that 
arose  was  the  war  between  China  and 
Japan,  fought  over  Korean  controversies 
and  upon  Korean  soil.  Since  then,  the 
gradually  reduced  strength  of  China  in  all 
international  aflFairs  tended  to  leave  Korea 
more  at  the  disposal  of  Japan,  until  the 
European  powers  began  to  thrust  their  own 
interests  forward  and  take  a  hand  in  the 
affair. 

Then  Russia  and  England  became  prime 
factors  in  the  struggle.  The  Russians'  oc- 
cupation of  Manchuria  brought  them  into 


contact  with  Korea  along  the  whole  north- 
em  frontier  of  the  little  Empire,  and  gave 
them  an  immense  advantage  in  whatever 
they  should  attempt.  The  succession  of 
treaties  dealing  with  affairs  in  the  Orient, 
by  which  Japan  and  Great  Britain  became 
allies  and  France  and  Russia  renewed  and 
emphasized  their  own  alliance,  was  stimu- 
lated no  less  by  the  Korean  situation  than 
by  the  Manchurian.  Japan  yearned  to  make 
Korea  her  own,  Russia  had  Manchuria  in 
her  grasp,  and  it  became  a  virtual  moral 
certainty  that  the  day  of  relinquishment  of 
the  Chinese  province  would  be  slow  in  com- 
ing if  it  ever  came.  So  the  threat  grew 
that  some  day  we  might  see  the  next  great 
international  war  upon  Korean  soil  for  su- 
premacy in  the  Orient. 

Backward  as  the  little  peninsular  empire 
is,  its  possibilities  are  considerable  and  its 
natural  resources  important.  The  people 
are  frugal  and  industrious  like  all  of  the 
Mongol  race,  but  they  have  little  knowledge 
of  the  rest  of  the  world  and  the  progress  of 
civilization.  The  population  varies  from 
8,000,000  to  10,000,000  and  the  estimated 
area  is  82,000  scpiarc  miles.  As  far  as  its 
developments  go,  Korea  is  a  pun^ly  agricul- 
tural country  and  the  methods  of  cultiva- 
tion are  of  a  backward  and  piimitivo  type, 
the  means  of  the  communication  being 
few  and  difficult.  Rice,  wheat,  beans, 
tobacco,  barley,  millet  and  oats,  are  grown. 
Gold,  copper,  iron  and  coal  abound.  Trans- 
port in  the  interior  is  by  pack  horses 
and  oxen.  TIktc  are  a  few  telegraph 
lines  in  the  country,  mostly  in  Japa- 
nese hands,  a  postoffice  has  been  estab- 
lished, and  a  railway  to  the  capital,  Seoul, 
is  under  construction  by  an  American  syn- 
dicate. The  Koreans'  own  name  for  their 
country  is  "the  land  of  the  morning  calm.'' 
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The  iotroduction  of  western  metliods  and 
ideas,  and  the  struggle  of  western  powers 
for  control  of  the  country,  promise  to  make 
that  phrase  a  misnomer  before  manj  years 
have  passed. 

ji  jt  ji 
THE  TEUFLES  AT  NIEEO,  JAPAN 
At  Nikko  are  the  most  famous  and  the 
most  elegant  temples.  In  the  highest  state  of 
preservation,  placed  in  scenery  at  once 
grand  and  beautiful.  These  costly  works 
of  art  are  not  so  much  temples  to-day  as 
national  monuments.  No  words  can  convey 
an  idea  of  their  elegance  or  the  richness  of 
their  decoration.  No  European  cathedral 
or  palace  can  compare  with  them  in  the  lat- 
ter respect.    Of  course  they  lack  the  majes- 


tic proportions  of  the  famous  Christian 
churches,  but  in  variety,  originality  and 
richness  of  ornamentation  they  surpass  the 
finest  production  of  European  builders. 
Many  of  them  have  substructures  of  stone, 
but  the  rich  effects  are  produced  by  bronze 
and  lacquer  work,  and  by  such  carving  as 
only  Japanese  artists  have  accomplished. 
The  carvings  are  generally  on  the  exteriors. 
Many  are  grotesque  but  all  are  full  of  life 
and  action.  In  one  place  there  is  a  frieze 
of  large  monkeys,  one  of  which  presses  his 
paws  upon  his  lips,  another  on  his  ears  and 
a  third  on  his  eyes;  also  a  sleeping  cat  over 
a  gateway,  ao  lifelike  that  one  expects  to  see 
her  move  if  disturbed.  Outside  and  inside 
the  most  charming  harmonics  of  color  ar- 
rest the  attention. 


□ABDEN   3CBNE. 


4d0 


/foUbiPorthy  Facts  qfA.ll  Jfatiofu 


very  similar  in  its  operations  to  the  Car- 
bonari of  Italy. 

Dr.  Sizal  was  at  last  suspected  of  being 
at  the  head  of  the  society.  He  was  arrested 
and  shot,  while  the  band  played  rollicking 
airs  and  the  Spanish  ladies  looked  on  and 
applauded.  It  was  on  Dec.  6,  1896,  when 
he  was  led  to  execution  from  the  side  of  a 
lovely  girl  who  was  made  his  bride  while 
the  soldiers  were  loading  their  muskets. 

From  Spanish  persecution  she  was  com- 
pelled to  fly  to  the  camps  of  the  insurgents, 
where  she  was  well  nigh  worshipped  as  the 
wife  of  their  martyr-hero.  In  the  bloody 
battle  against  the  Spaniards  at  Silan  she 
led  the  last  charge,  but  they  were  driven 
back  by  the  superior  numbers  and  arms. 
Since  1900,  she  has  been  in  charge  of  one 
of  the  public  schools  in  Manila. 

v^         v^         v^ 

BOBNEO  AND  ITS  WHITE 

BAJAH 

Borneo  is  a  little  largerHhan  the  state  of 
Texas,  and  was  the  home  of  the  worst  sav- 
ages of  the  Malay  Archipelago.  The  in- 
terior of  Borneo  was  long  ruled  by  the  Dyak 
head-hunters,  who  were  docile,  friendly  and 

trustworthv    bevond    manv    of    the    other 

•'         t/  I. 

Malays,  but  whose  religion  taught  them 
that  every  person  they  decapitated  would 
be  their  slave  in  the  next  world. 

At  the  opening  of  the  nineteenth  century, 
there  was  a  fierce  rivalry  among  the  mari- 
time nations  for  the  control  of  the  pirate- 
infested  islands  of  the  Malavs,  on  account 
of  the  spice  and  coflFee  trade.  The  first 
compromise  was  that  the  Dutch  were  left 
unmolested  in  Java,  the  English  held  Ma- 
lacca and  the  ^[alay  peninsula,  while  Su- 
matra, Borneo  and  Papua  were  left  to  the 
savage  natives. 


In  1838  the  son  of  an  English  clergyman, 
being  of  an  adventurous  spirit,  sailed  up 
one  of  the  many  small  streams  of  Borneo 
with  a  little  schooner  having  about  a  dozen 
sailors.  He  was  burning  with  the  ambition 
to  emulate  Pizarro  and  Cortez.  He  had  the 
courage,  for  he  had  been  wounded  in  one  of 
the  desperate  battles  of  India,  decorated  for 
bravery  and  discharged  on  a  pension  before 
he  was  twenty-one.  Fate  caused  him  to 
land  at  Sarawak,  which  was  governed  by  an 
old  rajah  who  was  apparently  about  to  be 
overwhelmed  by  the  Dyaks. 

The  young  man's  chance  was  here.  He 
offered  to  conquer  the  Dyaks  if  the  Rajah 
would  make  him  general  over  all  the  mili- 
tary forces  and  direct  heir  to  the  throne. 
The  Rajah  had  no  intention  of  keeping  his 
word,  but  all  that  was  asked  by  the  Eng- 
lishman Avas  solemnly  promised.  Young 
Brooke  put  each  one  of  his  sailors  over  an 
equal  force  of  natives  and  soon  succeeded 
in  crushing  the  power  of  the  Dyaks.  The 
Rajah  then  ordered  Brooke  and  his  men  to 
leave  the  territory,  but  Brooke  appealed  to 
the  Sultan  of  the  islands  to  confirm  the 
justly-won  promises.  To  the  surprise  of  the 
English^  in  reply  a  courier  came  from 
Kuching,  the  capital,  who  proceeded  to  dis- 
miss the  old  Rajah  and  to  install  Brooke 
in  his  place.  The  Englishman  now  had 
his  wish  and  was  king  of  Sarawak. 

The  head-hunters  soon  became  his  most 
devoted  subjects.  However,  his  people 
lived  by  piracy,  were  polygamists  and  slave- 
holders, therefore  his  task  of  Christian  gov- 
ernment was  an  appalling  one.  In  five 
years  he  had  civilized  the  people  as  far  as 
justice  was  concerned,  and  had  established 
a  iTs'stem  of  schools,  churches  and  courts. 
At  the  end  of  ten  years  there  was  not  a 
nook  or  corner  in  his  dominions  which  was 
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not  jielding  him  faithful  allegiance  and 
obe(?ience. 

Then  he  visited  England,  where  he  was 
the  lion  of  the  day.  He  was  banqueted  by 
boards  of  trade  and  given  the  freedom  of 
the  cities.  He  was  lodged  in  Balmoral  Cas- 
tle and  knighted  by  the  Queen.  He  died  in 
1868  and  was  buried  with  great  honor  in 
England.  His  nephew,  who  had  been  his 
faithful  companion  for  many  years,  suc- 
ceeded him  and  is  now  the  white  Rajah  of 
Sarawak. 

ji   ji   Ji 

THBEE  CENTTJBIE8  OF  WAB  IN 
THE  EAST  INDIES 

A  war  that  has  been  going  on  for  300 
years,  is  the  conspicuous  fact  in  the  his- 
tory of  the  Dutch  colonies  in  the  East  In- 
dies. Lying  to  the  southeast  of  Asia,  and 
extending  almost  to  the  Australian  coast, 
is  that  great  archipelago  of  tropical  fertil- 
ity which  has  contributed  so  generously  to 
the  wealth  and  prosperity  of  the  little  king- 
dom of  the  Netherlands.  The  total  popula- 
tion of  the  Dutch  East  Indies,  according  to 
the  last  returns,  is  approximately  35,000,- 
000,  or  seven  times  as  great  as  that  of  the 
mother  country,  while  the  area  is  about 
735,000  square  miles,  or  more  than  sixty 
times  that  of  Holland  itself.  It  was  in 
1602  that  the  Dutch  created  their  East  In- 
dia Company,  which  conquered  the  islands 
and  ruled  them  during  nearly  two  centuries 
until  in  1798  the  company  dissolved  and 
government  was  assumed  by  the  Dutch 
kingdom.  There  are  a  dozen  or  more  of  the 
islands  of  which  the  area  much  exceeds  that 
of  Holland  itself,  Java,  Sumatra,  Borneo, 
Celebes,  and  New  Guinea  are  the  more  fa- 
mous of  these  great  tropical  islands,  but  of 
these  Borneo  and  New  Guinea  are  not  en- 


tirely owned  by  the  Dutch,  as  Germany  and 
England  have  large  possessions  there  also. 
In  spite  of  the  schools,  the  churches,  the 
increased  commerce  and  prosperity  of  the 
islands,  the  careful  administration  of  jus- 
tice and  the  honest  and  intelligent  colonial 
government  to  which  Dutch  publicists  point 
with  pride,  they  have  not  been  able  in  three 
centuries  yet  to  overcome  the  resistance  of 
large  elements  of  the  native  population  to 
alien  rule.  For  three  centuries  the  Dutch 
have  been  in  absolute  control  of  the  islands 
as  far  as  their  relations  with  other  coim- 
tries  are  concerned,  directing  all  of  their 
industrial  and  agricultural  development 
and  maintaining  authority  by  a  large  colo- 
nial army,  partly  brought  from  Holland 
and  partly  recruited  from  the  friendly  na- 
tive races.  In  spite  of  this  long  period  of 
control,  there  are  large  areas  in  these  great 
islands  which  are  pacified  only  as  far  as  the 
range  of  the  Dutch  rifles  extends.  They 
have  garrisoned  military  posts  at  intervals, 
and  the  territory  immediately  surrounding 
these  posts  is  peaceably  accessible  to  the 
Dutch  tax  collector  and  safe  for  the  visit  of 
the  traveler.  But  in  the  depths  of  the  trop- 
ical forests,  out  of  reach  of  protection  from 
the  soldiery,  the  white  man  is  not  safe. 
These  races  who  have  been  fighting  for 
their  freedom  from  Dutch  rule  for  300 
years  of  bitter  and  ofttimes  cruel  warfare, 
are  akin  to  the  Moros  and  the  other  more 
warlike  tribes  of  the  Philippine  Islands.  It 
is  not  a  pleasant  prospect  for  us  to  face  in 
contemplating  the  course  of  our  own  his- 
tory in  the  Orient,  as  it  is  to  be  developed 
within  the  next  few  years,  but  inasmuch  as 
this  experience  of  the  Dutch  harmonizes  so 
exactly  with  that  of  the  Spanish  who  had 
been  themselves  fighting  in  the  Philippines 
for  as  long  a  period,  the  lesson  should  not 
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be  lost  upon  us.  Holland  has  poured  mil- 
lions of  dollars  into  the  effort  to  subdue 
their  rebellious  subjects  in  the  East  Indies, 
and  although  the  tropical  products  which 
have  brought  wealth  from  the  colonies  to 
the  little  kingdom  have  more  than  compen- 
sated this  money  cost,  there  are  thousands 
of  killed  and  wounded  and  diseased  soldiers 
every  decade  to  be  reckoned  as  the  largest 
item  in  the  price  of  colonial  power  in  the 
Orient. 

Ji   Ji   Ji 

THE  TTNITED  STATES  OF 
AUSTSALIA 

With  the  first  year  of  the  twentieth  cen- 
tury, a  new  commonwealth  was  born  into 
the  family  of  nations,  so  nearly  a  nation 
itself  as  to  justify  a  warm  welcome  into  the 
sisterhood.  Awav  down  in  the  South  Pa- 
cific  Ocean,  the  British  Colonies  which  have 
been  known  as  Australasia  have  federated, 
and  have  formed  a  great  union  not  unlike 
the  union  of  the  American  Colonies  into  the 
United  States  of  America.  The  onlv  one 
of  these  far-away  colonies  omitted  in  the 
consolidation,  is  New  Zealand,  which  lying 
more  than  a  thousand  miles  to  the  eastward 
of  the  Australian  continent,  and  having 
many  diverse  interests,  decided  that  in  its 
case  independence  was  better  than  union. 
Tn  the  Commonwealth  of  Australia,  there- 
fore, are  united  the  five  continental  colonies 
of  New  South  Wales,  Victoria,  Queensland, 
South  Australia  and  Western  Australia, 
and  the  little  island  to  the  southward  of  the 
continent,  called  Tasmania.  In  organizing 
their  government,  these  federated  colonies 
went  through  many  of  the  same  difficulties 
and  faced  similar  problems  to  those  that 
were  solved  by  our  own  colonial  fathers  in 
the  days  when  they  were  organizing  the 


imion  of  the  states  from  the  federated  colo- 
nies. Meeting  the  same  conditions  as  they 
did  in  many  details,  the  Australian  states- 
men studied  with  care  the  form  of  the 
American  government  and  used  our  polit- 
•  ical  history  to  draw  from  it  such  lessons  as 
were  applicable  to  their  own  situation. 

As  with  us,  the  individual  colonies  thus 
becoming  the  states  of  the  Commonwealth 
of  Australia  retain  their  own  control  of 
their  own  internal  affairs,  simply  yielding 
such  functions  to  the  national  government 
as  can  best  be  administered  by  the  general 
organization.  As  in  our  country,  each  state 
has  its  own  governor,  local  legislature,  ex- 
ecutive department,  and  judiciary  depart- 
ment. As  with  us,  too,  the  national  govern- 
ment of  Australia  has  the  same  organization 
of  two  legislative  bodies,  an  upper  and  a 
lower  house,  in  its  parliament,  and  its  own 
executive  department  and  courts  for  na- 
tional affairs.  One  conspicuous  difference, 
however,  comes  from  the  fact  that  in 
Australia,  as  in  most  other  free  countries 
except  our  own,  parliamentary  government 
exists  above  the  executive,  and  a  changed 
majority  in  parliament  requires  the  change 
of  executive  and  the  formation  of  a  new 
ministry  or  cabinet. 

In  our  own  country,  as  is,  of  course, 
clearly  understood,  the  President  and  his 
cabinet  of  personal  appointees  may  and  do 
hold  office  through  the  term  of  his  election, 
irrespective  of  the  partisan  character  of  con- 
gress, or  the  changing  opinions  of  the  coun- 
try at  large  as  expressed  in  intervening  elec- 
tions. This,  therefore,  results  in  the  con- 
dition that  the  President  may  be  an  ad- 
herent of  one  political  party,  while  congress 
has  a  working  majority  of  the  opposition. 
Under  such  circumstances,,  legislation  be- 
comes virtually  blockaded,  for  the  legisla- 
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tive  and  the  executive  must  be  in  agreement 
under  our  system,  before  legislation  can 
find  its  way  to  the  statute  books. 

This  kind  of  a  deadlock  cannot  occur  in 
a  country  which  is  governed  by  the  parlia- 
mentary system,  with  what  is  known  as  a 
responsible  niinistry.  The  governor-gen- 
eral in  such  a  country  as  Australia  is  not, 
in  fact,  the  executive,  but  a  virtual  figure- 
head, with  important  social  and  personal 
functions,  but  little  influence  and  no  author- 
ity over  the  affairs  of  the  country.  When 
parliament  is  elected,  with  a  certain  polit- 
ical majority  of  one  party  or  the  other  in 
control,  the  governor-general  calls  the  rec- 
ognized and  admitted  leader  of  the  party 
in  control  and  delegates  to  him  the  forma- 
tion of  a  ministry.  The  leader  thus  desig 
nated  becomes  the  premier,  and  may  at  his 
own  choice  assume  whatever  portfolio  in 
the  cabinet  he  desires.  In  effect,  the  pre- 
mier then  becomes  the  chief  executive  of 
the  country,  and  remains  so  until  a  parlia- 
mentary majority  should  be  cast  against 
some  measure  which  he  proposes  or  in  the 
form  of  a  vote  of  "no  confidence."  When 
that  occurs,  he  must  resign  with  his  cabinet, 
when  the  leader  of  the  opposition  which  has 
now  become  the  majority  is  in  turn  called 
to  form  a  ministrv.  The  alternative  before  a 
premier  thus  defeated  in  parliament,  in- 
stead of  resigning,  is  for  him  to  "appeal  to 
the  country,"  as  the  saying  is,  by  calling  a 
new  election.  In  the  event  that  he  is  sus- 
tained by  the  popular  verdict  in  his  favor, 
as  would  be  demonstrated  if  a  majority  of 
parliament  again  voted  in  his  support,  he 
would  still  hold  his  office. 

The  fact  that  the  premier  and  all  his 
follow  members  of  the  ministry  must  be 
members  of  one  or  the  other  house  of  parlia- 
ment, serving  in  their  places  as  do  the  other 


members,  makes  it  possible  and  necessary 
for  them  to  enter  into  debate  when  measures 
are  under  discussion  to  support  their  par- 
ties' position.  At  the  same  time  they  are 
more  readily  subject  to  be  questioned  and 
criticised  by  their  fellow  members  of  par- 
liament than  they  would  be  if  they  were  at 
long  range,  sequestered  in  their  department 
offices.  It  is  evident  that  the  Australian 
system,  or,  more  broadly  speaking,  the 
system  of  responsible  ministries  and  parlia- 
mentary governments,  makes  the  legislation 
of  the  country  and  the  acts  of  the  executive 
much  more  promptly  amenable  to  the  pub- 
lic will  than  can  be  true  under  our  own 
system,  where  both  legislatures  and  execu- 
tives are  elected  for  a  fixed  term  of  office. 
Whether  or  not  this  is  an  advantage  may  be 
left  to  the  individual  judgment  of  the 
reader.  Beyond  question,  there  are  points 
in  favor  of  both  systems. 

The  Australian  Commonwealth  is  going 
through  difficulties  in  the  way  of  selecting 
a  capital  not  unlike  those  which  our  own 
republic  faced  in  its  young  days.  Just  as 
Xew^  York,  Baltimore,  Philadelphia,  and 
our  other  important  colonial  cities  strove 
for  the  honor,  so  have  Adelaide,  Melbourne, 
Sydney,  and  Brisbane  sought  for  the  dis- 
tinction in  Australia.  And  just  as  with  us 
a  compromise  was  effected,  a  new  site 
chosen  where  no  city  was,  and  a  new  fed- 
eral district  created  to  be  entirely  under 
the  control  of  congress  and  not  subject  to 
the  authority  of  any  state,  so  Australians 
have  solved  their  problem.  They  have  de- 
cided that  the  federal  capital  shall  be  within 
the  State  of  New  South  Wales,  which  is 
known  as  the  mother  colony  of  Australasia, 
but  not  within  200  miles  of  Sydney,  the 
metropolis  of  the  continent.  Until  the  final 
selection  of  this  favored  spot  shall  be  made, 
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Melbourne  is  to  be  the  commonwealth  cap- 
ital temporarily.  The  presumption  is  that 
Albury  will  be  the  fortunate  town  selected 
for  the  permanent  capital.  Albury  is  a 
picturesque  and  thriving  town  on  the  banks 
of  the  Murray  River,  which  here  forms  the 
boundary  between  New  South  Wales  and 
Victoria,  the  two  most  populous  colonies. 
Tlie  railway  systems  of  the  two  colonies 
meet  here,  and  a  great  railway  bridge  unites 
ihem.  Here  will  be  established  a  federal 
district  under  parliamentary  control,  not 
subject  to  the  government  of  either  state, 
and  here,  if  Australian  expectations  are  ful- 
filled, will  grow  up  a  city  to  rival  our  own 
Washington  in  its  architectural  beauty  and 
political  importance. 

A  new  nation  not  only  needs  a  constitu- 
tion and  a  capital,  but  a.flag  as  well,  and 
the  choosing  of  the  emblem  aroused  the  ut- 
mostinterest  throughout  the  commonwealth. 
A  prize  of  $1,000  was  oifered  for  the  best 
design,  and  more  than  30,000  suggestions 
came  in  to  the  office  where  the  competition 
was  directed.  The  difficult  task  of  making 
a  final  selection  was  entrusted  to  a  commit- 
tee of  naval  experts.  The  same  design  had 
been  submitted  by  five  competitors,  so  that 
each  received  $200  as  his  share  of  the 
award.  The  Union  Jack  occupies  the  upper 
comer  of  the  flag,  at  the  staif.  A  large  six- 
pointed  star  under  it  denotes  the  six  states 
of  the  federation,  and  the  Southern  Cross, 
that  beautiful  constellation  known  to  every 
traveler  in  the  southern  hemisphere,  is 
marked  on  the  other  end  of  the  flag.  This 
new  flag  is  one  with  which  we  are  likely  to 
become  familiar,  for  the  trade  between  Aus- 
tralia and  the  United  States  is  increasing 
with  great  rapidity.  The  Australians  are 
among  the  most  enterprising  of  people. 
They   have   a  continent  of  enormous  re- 


sources, hardly  beginning  to  be  developed, 
and  their  commerce  is  the  largest,  per  cap- 
ita, of  all  the  countries  in  the  world,  so  that 
we  are  quite  justified  in  maintaining  the 
most  cordial  relations  with  our  neighbor 
commonwealth  in  the  South  Pacific. 

»•    »•    ^* 

NEW  ZEALAND,  THE   LAND  OF 
LIBERAL  LAWS 

We  are  accustomed  to  speak  of  China  and 
Australia  as  the  antipodes,  and  yet,  as  a 
matter  of  fact,  those  countries  are  not  our 
antipodes  at  all.  The  exact  opposite  to  the 
central  portion  of  the  United  States  of 
America  is  found  away  down  in  the  Indian 
Ocean,  about  half  way  between  Australia 
and  Madagascar.  Down  in  the  South  Pa- 
cific Ocean,  however,  is  the  island  colony 
of  Great  Britain  named  Xew  Zealand.  The 
people  of  New  Zealand  like  to  call  .their 
country  the  Great  Britain  of  the  south, 
and  there  are  many  points  in  common  be- 
tween the  two  countries  which  suggest  the 
parallel.  Xew  Zealand,  like  Great  Britain, 
is  an  island  coimtry,  composed  of  two  large 
islands,  virtually  the  exact  geographical 
antipode  of  Great  Britain  itself,  and  with 
the  population  as  entirely  English,  Irish, 
and  Scotch,  as  are  the  British  Isles.  Even 
the  manners  of  life,  the  industries  and  the 
products  are  very  similar,  and  the  climate 
itself  of  Xew  Zealand  is  not  unlike  that  of 
Great  Britain,  although  slightly  w^armer 
both  in  winter  and  in  summer. 

One  detail  in  which  Xew  Zealand  is  a 
genuine  opposite  of  Great  Britain  is  in 
its  legislation  on  industrial  and  financial 
questions.  Xew  Zealand  is  as  radical  as 
Great  Britain  is  conservative,  and  the  island 
colony  has  been  called  by  one  student  "the 
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economic  laboratory  of  the  world."  The 
youngest  of  Great  Britain's  self-governing 
colonies  aa  it  is,  New  Zealand  has  made 
practical  trial  of  a  great  many  experiments 
in  social  reforms  which  people  elsewhere 
have  been  contented  to  talk  about.  In  the 
more  conspicuous  of  these  successful  experi- 
ments, is  the  prevention  of  strikes  by  the 
compulsory  arbitration  law.  In  the  period 
of  seven  years  since  compulsory  arbitration 
was  put  into  practice,  the  country  has  pros- 
pered and  profited  by  it  to  a  remarkable 
degree.  In  every  detail  the  prophecies  of 
failure  have  been  contradicted.  In  the  be- 
ginning the  opponents  of  the  law  declared 
that  nobody  would  submit  labor  disputes  to 


a  court  for  ^ttlement ;  but  instead  of  that, 
everybody  has  been  ready  to  appeal  to  the 
law  at  the  first  sign  of  diffculty.  It  was 
declared  also  that  no  one  would  submit  to 
the  judgments  of  the  arbitration  court  ex- 
cept the  ones  who  were  favored  by  the  de 
cisions.  Yet  in  practice  it  has  proved^that 
the  rulings  of  the  courts  have  been  accepted 
by  both  parties  alike.  It  was  prophesied, 
last  of  all,  that  such  an  experiment  would 
cause  tlie  withdrawal  of  capital,  the  destruc- 
tion of  the  credit  of  the  country,  and  the 
collapse  of  its  infant  industries.  Instead, 
exports  have  increased  35  per  cent  per  cap- 
ita in  the  seven  years,  the  number  of  per- 
sons employed  in  factories  and  workshops 
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has  doubled,  and  the  increase  of  wealth  and 
prosperity  has  not  been  confined  to  a  few 
capitalists,  but  the  mass  of  the  population 
has  reaped  the  benefit.  In  the  seven  years 
the  number  of  persons  with  money  in  the 
savings  bank  has  increased  from  150,000  to 
240,000,  and  the  savings  have  increased 
from  $20,000,000  to  $35,000,000. 

Of  course  not  all  of  these  improved  con- 
ditions can  be  credited  solely  to  the  arbitra- 
tion law,  for  New  Zealand  is  progressive  in 
its  legislation  in  other  ways.  Nevertheless 
this  law  has  been  a  most  effective  influence 
in  removing  the  causes  of  strife  between 
employer  and  employees,  and  New  Zealand 
has  become  virtually  a  country  without 
strikes.  New  Zealand  likewise  has  an  old 
age  pension  law,  government  life  insurance, 
compulsory  sale  of  real  estate  when  wanted 
for  settlement  and  postal  savings  banks. 

Four  out  of  six  state  Parliaments  of  Aus- 
tralia have  adopted  similar  laws  after  ob- 
serving the  good  effects  of  the  New  Zealand 
act.  It  is  declared  by  New  Zealanders  that 
in  the  seven  years  this  great  social  and  eco- 
nomic experiment  has  substituted  peace  and 
good  feeling  for  industrial  war  and  bitter- 
ness ;  has  converted  a  large  majority  of  its 
bitterest  opponents  into  supporters;  has 
steadily  and  with  amazing  rapidity  in- 
creased the  production  of  the  colony  and 
the  wealth  of  all  classes  of  its  people ;  and 
finally  has  so  impressed  the  people  of  the 
countries  nearest  to  it  and  best  able  to  judge 
of  its  effects,  that  they  are  one  by  one  adopt- 
ing its  provisions  for  themselves.  Inasmuch 
as  the  relations  of  capital  and  labor  form 
one  of  the  most  conspicuous  problems  which 
we  have  to  face  in  this  country,  it  is  impor- 
tant to  observe  the  results  of  such  experi- 
ments elsewhere  as  may  throw  light  upon 
our  own  puzzles. 


TUTUILA,  OUS  8AM0AN  ISLAND 

One  of  the  smallest  of  American  island 
possessions  in  the  tropics,  although  not  the 
least  interesting,  is  Tutuila,  in  the  Samoan 
group.  There  is  one  feature  about  the 
American  ownership  of  this  little  island  in 
the  South  Pacific  which  makes  it  note- 
worthy among  all  our  outlying  depend- 
encies. This  is  that  the  people  are  without 
exception  friendly  to  the  United  States, 
their  friendship  having  been  established 
during  years  of  international  jealousies  and 
strife  over  the  possession  of  the  group,  dur- 
ing whicji  time  this  country  always  stood 
for  the  natives  themselves,  as  against  those 
who  would  absorb  their  coimtrv. 

The  Samoan  Islands  lie  some  2,400  miles 
southwest  of  Honolulu  and  1,600  miles 
northeast  of  Auckland,  Xew  Zealand. 
Apia,  on  Upolu,  the  largest  island,  has  been 
the  capital  of  the  group  and  the  chief  com- 
mercial town,  being  the  port  of  call  for 
steamships  and  the  place  where  all  of  the 
white  traders  made  their  headquarters.  At 
the  same  time  it  was  the  center  of  the  fac- 
tional fights  between  the  rivals  for  the  Sa- 
moan throne,  and  consequently  for  the 
machinations  of  the  powers  seeking  foot- 
hold there.  Robert  Louis  Stevenson,  who 
sought  the  restoration  of  his  health  in  this 
balmy  island,  and  remained  there  until  his 
death,  has  written  of  these  political  strug- 
gles in  a  book  called  "Eight  Years  of 
Trouble  in  Samoa."  Here  in  the  harbor  of 
Apia  occurred  that  disastrous  hurricane 
fifteen  years  ago,  which  resulted  in  the  loss 
of  three  German  and  three  American  men- 
of-war,  and  the  death  of  a  large  number 
of  sailors  of  the  two  navies. 

But  now  apparently  the  warlike  troubles 
of  the  Samoans  are  over.     They  have  lost 
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thi-ir  j'>r>liti>al  i'lffiitiry  ai>  a  natioD,  as  the 
price  of  ic.aw  aii'l  protoction  from  two 
gr'.-ai  gi^v.-rnriH-rits.  The  United  States  ac- 
<jiiir'-'l  tlir;  littU;  islan'I  of  Tutuila,  and  to 
(J'-rmany  tlit  rt-st  of  the  group  was  ceded. 
It  \^.  on  our  American  island  that  we  al- 
rfra'ly  tia'l  iinffjrtant  rij;ht.<!  gained  by  tfae 
treaty  wirli  the  Samoans  themselves  thirty 
yeara  ago.  lien-  is*  the  harlxjr  of  Pango- 
PaiifPf,  the  b<rst  harlx»r,  ao  navigators  de- 
'■larc,  of  aiij'  in  the  Pacific  Islands.  Here 
-.ve  ei-tahlirhe'j  a  eoaling  station  and  a  naval 
fiii[ij>Iy  station.  Ware,  t(Kj,  is  the  port  of 
eall  for  transi»af;ific  steamers  plying  be- 
twf:en  San  Francisw  and  Australia.  As 
the  years  pass,  therefore,  Apia  will  lose  its 
itnp'irtanee  to  Americans  an'l  Pango-Pango 
will  rise.     The  island  of  Tutuila  has  an 


area  of  about  .-tveniy  square  miles  and  a 
population  of  +,"()0.  Tri.pieal  vegetation 
of  all  kinds  grows  luxuriantly,  and  the 
only  commerce  of  importance  is  the  export 
of  tropical  fruits  and  their  products,  most 
important  of  which  is  copra,  the  dried  meat 
of  the  cocoanut.  from  which  cosmetics  and 
toilet  preparations  are  made. 


HAWAII,  "THE  PABADISE  OF 
THE  PACIFIC  " 

Among  its  other  great  jiosscssions  the 
United  States  now  elainis  ownership  of  the 
largest  of  all  volcanoes  in  the  world.  Out 
in  the  Pacific  Ocean,  2,000  miles  south- 
west of  Sail  Krancisco,  lies  the  ITawaiian 
group  of  thirteen  ii^lands,  the  eight  larger 
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of  which  are  inhabited.  Here  in  the  tropics 
are  the  first  of  the  American  possessions  in 
the  Pacific  to  be  reached  by  the  traveler 
visiting  Asia  or  Australia.  They  lie  in 
placid  waters,  and  the  tropic  breezes  that 
blow  around  tliem  are  balmy,  but  their  his- 
tory has  been  disturbed  by  many  a  conflict 
until  tlie  time  they  came  into  American 
ownership.  It  was  here  that  Captain  Cook, 
the  great  English  navigator,  lost  his  life 
at  the  hands  of  the  natives,  shortly  after  he 
first  reached  the  islands  in  1778.  The  na- 
tive royal  house  lost  its  control  in  1893, 
when  the  last  queen,  Liliuokalani,  was  de- 
posed and  the  republic  succeeded  the  mon- 
archy. 

The  American  influence  has  been  strong 
in  the  islands  for  many  years  and  their 
trade  has  been  almost  entirely  with  this 
country.  Successive  efforts  to  arrange  an 
annexation  failed  in  turn,  until  in  1898, 
during  the  Spanish-American  war,  the  is- 
lands were  formally  annexed  to  this  coun- 
try. A  year  later  Hawaii  was  created  a 
Territory  of  the  United  States  and  the 
Honorable  Sanford  B.  Dole,  who  was  the 
President  of  the  Republic,  was  made  the 
Governor  of  the  Territory.  Honolulu,  with 
a  population  of  some  40,000,  is  the  largest 
city,  the  capital,  and  the  chief  commercial 
port.  The  products  of  the  islands  are  those 
cotmnon  to  the  tropics,  but  the  chief  indus- 
try is  the  raising  of  sugar.  The  sugar  pro- 
duction for  1901  was  valued  at  more  than 
$27,000,000.  The  other  articles  of  export 
are  coffee,  hides,  fruits,  wool  and  rice,  but 
the  total  of  these  does  not  amount  to 
$1,000,000.  The  population  of  the  terri- 
tory has  been  decreasing  ever  since  the  dis- 
covery of  the  islands,  until  about  ten  years 
ago,  since  which  time  it  has  increased  rap- 
idly by  immigration.     The  total  population 


now  is  nearly  160,000.  Of  these  the  native 
race  and  the  Chinese,  Japanese  and  Portu- 
guese form  by  far  the  larger  portion,  and 
the  natives  are  steadily  diminishing  in  num- 
ber. 

Here  in  the  Hawaiian  Islands  are  the 
largest  of  all  volcanoes  in  the  world,  both 
active  and  extinct.  Mauna  Loa,  Mauna 
Kea,  and  Kilauea  are  the  greatest  of  these, 
and  the  eruptions  which  occur  at  intervals 
are  splendid  spectacular  sights  which  at- 
tract visitors  in  great  number  from  the 
United  States  to  witness  the  display. 
Mauna  Loa  is  13,670  feet  above  the  sea 
level  and  has  several  craters  in  the  great 
basin  of  the  top,  the  terminal  one  being  a 
little  more  than  a  mile  and  a  half  across, 
a  veritable  sea  of  molten  rock,  bv  far  the 
largest  in  the  world.  Eruptions  sometimes 
take  the  form  of  enormous  fountains.  One 
in  February,  1859,  was  a  sheaf  of  white-hot 
fluid  lava  two  hundred  feet  or  more  in  di- 
ameter and  about  300  feet  high,  which  illu- 
minated the  country  around  to  a  distance 
of  150  miles. 

S   ^   S 

THE  LEFEB  ISLAND  OF  MOLOEAI 

A  land  where  one  docs  not  have  to  pay 
taxes  or  rents,  and  where  a  beneficent  gov- 
ernment provides  cottages  and  rations, 
herds  and  clothing,  and  where  not  only 
blankets  but  even  medical  attendance  are 
without  cost,  is  not  this  a  veritable  Utopia  ? 
Yet  such  a  land  is  our  nearest  neighbor  in 
the  Pacific,  and  is  only  some  2,000  miles 
distant  As  one's  steamer  leaving  San 
Francisco  approaches  the  Hawaiian  Is- 
lands, before  it  can  drop  anchor  in  the  beau- 
tiful harbor  of  Honolulu,  it  must  needs 
pass  Molokai. 

And  Molokai  ?    Why,  that  is  the  fifth  is- 
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land  in  size  of  the  entire  group  of  the  Ha- 
waiian or  Sandwich  Islands^  and  is  some 
forty  miles  in  length  with  an  area  of  about 
200,000  acres.  On  its  eastern  side  are  ele- 
vations of  fully  2,500  feet,  white  on  its 
western  slopes  they  diminish  to  a  height  of 
about  1,000  feet.  Its  valleys  are  beautiful 
and  are  filled  with  deer.  A  herd  of  spotted 
deer,  presented  by  the  Mikado  of  Japan 
some  thirty  years  ago,  were  placed  by  the 
King  of  the  Hawaiian  Islands  on  Molokai, 
and  now  number  some  3,000,  roaming  at 
will  over  a  large  part  of  the  island.  Here 
are  many  kinds  of  the  most  luxuriant  frop- 
ical  vegetation,  the  balmiest  air,  the  most 
invigorating  sea-breezes,  even  such  spicy 
breezes  as  blow  soft  o'er  Ceylon's  isle. 

But  though  every  prospect  pleases,  few 
persons  can  be  induced  to  make  their  home 
on  Molokai.  The  entire  population  is  only 
some  three  thousand,  and  at  the  last  census 
1,120  of  these  were  lepers.  Possibly  no- 
where in  the  world  is  the  census  more  care- 
fully taken  and  more  accurately  known  than 
is  the  case  here  in  the  northern  part  of  the 
island.  Molokai,  as  is  well  known,  is  the 
name  for  the  leper  colony  of  Hawaii.  The 
lepers  do  not  occupy  all  the  island,  but  only 
a  grassy  plain,  a  mile  in  length,  on  the  north 
side  of  the  island,  and  yet  separated  wholly 
from  the  rest  of  the  island  and  its  popula- 
tion by  a  precipice  fully  a  thousand  feet 
high,  which  can  be  scaled  at  only  one  point, 
and  here  it  is  securely  guarded. 

Despite  their  freedom  from  taxation  and 
rents,  their  ample  supplies  of  food  and 
clotliing,  their  abundant  herds  of  cattle  and 
horses,  and  their  fertile  fields  which  re- 
(|nire  so  little  labor,  the  lepers  are  virtually 
life-prisoners,  shut  in  by  the  ocean  on  one 
side  and  by  the  impassable  mountain  on  the 
other.     Most  of  the  lepers  are  natives,  but 


foreigners  are  found  among  the  colonies^ 
and  all  who  once  come  to  this  part  of  Molo- 
kai, save  to  bring  supplies  or  to  inspect,  as 
the  Board  of  Health  twice  each  year,  do  so 
with  the  expectation  of  never  returning. 
At  a  cost  of  some  $10,000  per  month,  the 
Hawaiian  government  maintains  this  open- 
air  leper  hospital  in  order  to  perfectly  quar- 
antine and  thus  finally  stamp  out  leprosy 
among  the  Sandwich  Islanders.  Sheltered 
from  the  strong  sea  wind,  this  plain  of  Kal- 
aupapa  would  make  an  ideal  place  of  resi- 
dence, alike  for  its  beautiful  surroundings 
and  the  salubrity  of  its  climate ;  and  here 
everything  is  done,  compatible  with  pre- 
venting the  spread  of  the  disease,  to  make 
its  unhappy  victims  contented. 

»•    »•    »*• 

B0BIN80N  CSUSOE'S  ISLAND, 
JUAN  FERNANDEZ 

Juan  Fernandez,  of  Eobinson  Crusoe 
celebrity,  is  a  small  island  in  the  South 
Pacific,  some  four  or  five  hundred  miles 
west  of  Valparaiso.  Besides  the  name  by 
which  it  is  more  usually  known,  it  is  also 
called  Mas-a-Tierra  (nearer-the-mainland), 
to  distinguish  it  from  another  island  nearly 
a  huidred  miles  farther  west,  and  hence 
bearing  the  name  of  Mas-a-Fuera  (farther- 
off-shore).  It  has  one  anchorage,  Cumber- 
land Bay,  and  there,  facing  the  sea,  is  the 
settlement,  consisting  of  a  few  huts  and  a 
ruined  fort.  The  island  appears  to  be  of 
volcanic  origin;  and  the  huge  masses  of 
rock,  piled  one  upon  the  other,  rising  to  a 
height  of  nearly  3,000  feet,  present  a  very 
l)icturesque  appearance  from  the  sea.  Gten- 
tler  attractions  are,  however,  not  wanting; 
tliere  are  at  least  two  valleys  rich  in  v^e- 
tation,  and  smiling  with  the  luxuriance  ol 
an  almost  tropical  fertility. 
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The  chief  interest  of  Juan  Fernandez 
lies  not  in  its  external  features,  but  in  its 
eventful  history,  and  in  the  legends  which 
have  gathered  round  its  name.  That  name 
is  derived  from  a  hardy  Spanish  sailor  who 
discovered  it  about  the  year  1563,  and 
promptly  obtained  a  grant  of  his  "find'' 
from  the  Spanish  government.  Here,  like 
his  more  famous  successor,  Selkirk,  he  lived 
for  a  time  "monarch  of  all  he  surveyed." 

When  next  the  curtain  lifts,  the  island 
appears  as  the  shelter  of  the  bold  bucca- 
neers. It  lay  conveniently  near  to  the  Span- 
ish settlements,  for  on  Spain  the  buccaneers 
made  war  with  savage  ferocity. 

In  October,  1704,  the  "Cinque  Ports" 
galley,  one  of  Dampier's  squadron,  called 
at  Juan  Fernandez.  There  was  a  quarrel 
between  Captain  Straddling  and  his  sail- 
ing master,  Alexander  Selcraig,  or  Selkirk, 
a  native  of  the  little  fishing  town  of  Largo, 
in  Fifeshire,  who  refused  to  serve  longer 
with  his  captain,  and  asked  to  be  put  on 
shore.  When,  however,  his  wish  had  been 
complied  with,  and  he  was  left  alone  on 
the  beach  with  some  scanty  stores,  his  heart 
misgave  him,  and  he  sought  earnestly  per- 
mission to  return  once  more  on  board.  But 
the  brutal  commander  only  made  this 
change  of  resolution  a  subject  of  mockery, 
and  left  him  to  the  charms  of  solitude. 
These  Selkirk  "enjoyed"  for  nearly  four 
years  and  a  half,  till  he  was  taken  off  in 
February,  1709,  by  Captain  Wood  Rogers 
of  the  "Duke"  privateer.  Selkirk  was  ap- 
pointed mate  of  the  "Duke,"  and  died 
(1723). lieutenant  of  the  royal  ship  "Wey- 
mouth." A  monument  was  erected  to  his 
memory  in  his  native  place  in  1885.  Two 
cireinnstances  have  conspired  to  confer  on 
this  young  Scotchman  a  kind  of  immortal- 
ity ;   Cowper  made  him  the  mouthpiece  for 


a  charming  poem;  and  Defoe's  immortal 
story  of  Robinson  Crusoe  was  suggested  by 
his  adventures,  although  the  island  of  To- 
bago, off  the  mouth  of  the  Orinoco,  more 
nearly  fits  the  geography  of  the  story. 

The  Spaniard  Ulloa,  who  visited  the  is- 
land in  1743,  urged  the  Spanish  govern- 
ment to  fortify  the  island  and  convert  it 
into  a  penal  settlement  and  his  advice  was 
followed.  When  the  South  American  rev- 
olution broke  out,  many  of  the  Chilean  and 
Peruvian  patriots  were  condemned  to  exile 
here.  At  the  end  of  the  pevolutionary  wars 
the  Chileans  took  over  the  settlement,  and  in 
1819  established  another  penal  colony. 
Again,  in  1828  and  1833,  convict  settle- 
ments were  formed ;  but  the  cruelties  prac- 
ticed on  the  prisoners  led  to  outbreaks,  suc- 
cessful in  two  instances.  At  length  in  1835 
the  great  earthquake  destroyed  the  fortifica- 
tions, and  the  convict  establishment  was 
finally  abandoned.  But  the  traveler  who 
climbs  the  brow  of  a  hill  fronting  the  har- 
bor, barely  half  a  mile  from  the  landing 
place,  will  still  find  the  melancholy  traces 
of  these  habitations  of  cruelty.  The  face 
of  the  cliff  is  excavated  to  a  distance  of 
several  hundred  feet,  and  long  winding  pas- 
sages lead  to  the  dark  and  dripping  cells. 

^-Since  1835,  the  Chilean  government  has 

m 

leased  the  island  to  private  speculators; 
and  in  18G8  it  was  purchased  by  Robert 
Wehrdan,  a  German  engineer,  who  has  es- 
tablished a  small  but  thriving  colony.  In 
addition  to  tillage  and  stock-raising,  hunt- 
ing and  fur-sealing,  some  trade  is  carried 
on  with  passing  ships,  especially  whalers, 
which  often  put  in  for  waier.  In  the  same 
year  the  British  ship  "Topaze"  visited  Juan 
Fernandez,  and  erected  a  tablet  to  the  mem- 
ory of  Alexander  Selkirk  at  a  spot  known 
as  "Selkirk's  lookout." 
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IN  THE  FALKLAND  ISLANDS 

One  of  the  most  remote  and  least  known 
of  the  island  colonies  of  Great  Britain  is 
the  little  archipelago  called  the  Falkland 
islands.  These  islands  are  situated  far 
in  the  South  Atlantic  ocean,  about  300  miles 
east  of  the  Straits  of  Magellan  and  about 
the  same  distance  from  the  southernmost 
tip  of  South  America.  The  islands  were 
discovered  in  1592,  and  belonged  succes- 
sively to  France  and  Spain  before  becoming 
finally  a  British  possession  in  1833.  The 
area  of  the  group  is  6,500  square  miles,  of 
which  East  Falkland  contains  3,000  and 
West  Falkland  2,300  square  miles.  The  re- 
maining 1,200  square  miles  are  divided 
among  about  100  small  islands.  The  is- 
land of  South  Georgia,  lying  some  900 
miles  east  of  the  Falklands,  with  an  area  of 
1,000  square  miles,  but  virtually  uninhab- 
ited, is  attached  to  the  same  colony  for  gov- 
ernment purposes. 

The  Falkland  islands  are  treeless,  but  are 
well  covered  with  grass.  The  climate  is 
healthful,  though  bleak,  and  the  cold  winds 
and  fogs  from  the  Antarctic  ocean  fre- 
quently enshroud  the  islands.  The  temper- 
ature in  the  summer  ranges  from  forty  de- 
grees to  sixty  degrees,  and  in  the  winter 
falls  inncli  lower.  The  highest  elevation  is 
Mount  Adam,  2,315  feet.  Sheep  farming 
is  the  loading  industry,  the  flocks  number- 
ing alxjut  750,000.  Wool,  hides  and  tal- 
low are  exported,  and  provisions,  wearing 
apparel,  timber  and  machinery  are  im- 
ported. The  population  numbers  about 
2,100  and  the  chief  town,  Stanley,  has 
something  more  than  700  inhabitants.  The 
government  is  administered  as  that  of  a 
crown  colony  by  a  governor  sent  from 
Kngland,  who  is  paid  a  salary  of  $6,000  a 


year.  He  is  assisted  by  an  executive  coun* 
cil  and  a  l^islative  council.  The  little  col- 
ony is  fairly  prosperous,  with  exports 
amounting  annually  to  more  than  $600,- 
000,  and  imports  about  half  as  much. 
There  are  government  and  religious  schools, 
with  a  total  of  some  250  scholars.  There 
is  a  volunteer  military  company  of  forty- 
four  members,  and  a  postal  savings  bank 
with  more  than  300  depositors.  The  colony 
is  attached  to  the  International  Postal 
Union,  and  about  15,000  letters  and  post 
cards  pass  through  the  mails  annually. 
Three  or  four  vessels  call  every  month, 
mostly  for  the  exports  of  wool  and  hides  to 
be  shipped,  although  some  of  them  are  whal- 
ing vessels,  cruising  in  the  Antarctic  ocean. 
The  government  of  the  colony  lives  within 
the  income  from  import  duties  and  rents  of 
crown  lands,  and  altogether  the  people  of 
the  islands  do  not  feel  either  isolated  or  in 
ill  luck  in  their  far  away  island  home. 

JS      1^      1^ 

EASTES  ISLAND  AND  ITS 
STBANOE  SniNS 

Easter  island  is  considered  to  be  the  lone- 
somest  island  in  the  world,  by  those  who 
have  cruised  every  ocean.  Its  name  was 
given  to  it  by  the  explorer  who  discovered 
it  on  a  certain  Easter  Sunday,  some  centu- 
ries ago,  but  it  is  also  the  most  eastern  is- 
land of  all  in  the  South  Pacific  ocean.  It 
is  distant  from  the  South  American  repub- 
lic of  Chile,  to  which  it  belongs,  about 
2,000  miles,  and  from  its  nearest  island 
neighbor  in  any  direction,  more  than  1,000 
miles.  Isolated  thus  as  it  is,  it  is  seldom 
visited  either  for  business  or  pleasure,  al- 
though the  few  scientists  who  have  jour- 
neyed to  the  island  on  voyages  of  discovery 
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report  it  to  be  one  of  the  moe*  etrikinglj  in- 
teresting places  in  the  world. 

Easter  island  is  hardly  more  than  the  cra- 
ter of  an  extinct  volcano,  jet  its  valleys  are 
very  productive  and  the  people  are  easy- 
going and  indolent.  Lying  so  far  out  in  the 
South  Pacific  ocean,  and  just  outside  the 
tropics,  the  climate  is  mild  and  equable. 
On  this  remote  island  are  some  of  the  most 
remarkable  atone  ruins  known  in  the  world. 
They  appear  in  the  shape  of  large  stone 
houses  with  walls  five  or  six  feet  thick, 
making  a  remarkable  contrast 
with  the  light  huts  of  reeds  built 
by  the  natives  to-day.  These 
houses  have  been  lined  with 
lai^e,flat  stone  slabs,  on  which  are 
painted  and  sculptured  figures  of 
fabulous  birds  and  animals,  and 
huge  geometrical  figures.  Near 
these  houses  the  rocks  are  carved 
with  odd  human  faces,  sea  turtles, 
and  all  sorts  of  devices  and  in- 
scriptions. These  ruins  are  quite 
as  interesting  as  those  of  Kgypt  or 
.  Central  America,  and  the  people 
who  dwell  upon  Easter  island 
now  not  only  know  nothing  of 
them,  but  have  no  traditions  to 
account  for  their  presence. 

In  addition  to  these  ruins,  giant  monu- 
ments have  been  found  cut  from  solid  rock, 
usually  in  the  form  of  a  human  bust  and 
head.  These  line  every  prominent  head- 
land where  suitable  rock  for  ear\-ing  could 
be  found.  Toward  the  oast  are  immense 
walls  and  terraces,  the  stones  of  which  arc 
large  and  ingeniously  fitted  together  with- 
out cement.  The  terraces  are  usually  lined 
with  statues,  oue  of  which  is  thirty-seven 
feet  high,  and  cut  out  of  red  stone  found 
only  at  a  point  tiiree  miles  distant.     How 


was  it  transported  and  set  iip  ?  Who  were 
the  sculptors?  Is  this  lonely  island  a  foot- 
step of  some  ancient  American  family  on 
its  way  across  the  Pacific  toward  Asia,  or  is 
it  an  antique  camping  ground  of  some  col- 
ony from  Thebes  and  Nineveh  on  their  way 
to  America,  who  drew  their  artistic  inspira- 
tion from  the  sculptures  of  the  Nile  or  Eu- 
phrates? How  shall  such  questions  be  an- 
swered ?  If  the  truth  about  the  past  of  this 
mysterious  island  is  ever  learned,  some 
strange  puzzles  will  bo  solved. 


STRANGE  STONE  FIGURES  ON 


THE  HTTTIKEEBS  OP  THE 
«  BOUNTY " 

One  of  the  most  interesting  colonial  ex- 
periments the  world  has  ever  seen  was  that 
which  followed  the  famous  mutiny  on  board 
the  ship  "Bounty,"  more  than  100  years 
ago.  The  mutineers,  under  the  leadership 
of  a  man  named  Fletcher  Christian,  turned 
the  captain  and  the  officers  of  the  ship 
adrift  in  midocean  and  landed  on  Pitcaini 
island,  which  is  several  hundred  miles 
southeast  of  the  Society  group.    They  were 
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not  heard  of  for  many  years,  until  by 
chance  a  ship  called  at  the  island  and  found 
it  peopled  with  industrious,  thrifty  and 
peaceful  settlers,  living  in  contentment,  and 
holding  themselves  in  this  isolation  as  a 
British  colony.  The  original  mutineers  had 
married  with  the  native  women  whom  they 
had  taken  to  the  island.  It  was  too  late  to 
punish  any  one  for  the  mutiny  so  long  past, 
and  the  settlers  were  left  to  live  in  peace 
upon  the  island  which  they  had  made  their 
home. 

Some  time  later,  Pitcaim  island  was  so 
unfortunate  as  to  experience  a  disastrous 
hurricane,  which  destroyed  houses  and 
crops  and  left  the  islanders  in  great  distress. 
The  isknd  itself,  indeed,  is  little  more 
than  an  immense  rock  with  not  much 
ground  available  for  cultivation.  About 
the  middle  of  the  nineteenth  century.  Great 
Britain  ceased  to  use  the  Australian  colo- 
nies as  a  place  for  the  exile  of  criminals 
from  England,  and  so  vacated  Xorfolk  is- 
land, which  lies  northwest  of  Xew  Zealand, 
and  had  been  the  settlement  for  hundreds 
of  the  worst  criminals.  Great  Britain, 
therefore,  sent  a  ship  to  Pitcaim  island  and 
took  the  colonists  from  there  to  Xorfolk 
island,  a  fertile  and  beautiful  place,  where 
they  were  given  the  use  of  all  the  buildings, 
pris^>n  and  otherwise,  that  had  been  so  for- 
tunately vacated. 

Tlic  Pitcairn  islanders,  however,  did  not 
rest  contented  there.  Thev  were  homesick 
fr»r  their  lonesonu*  rock  more  than  2,000 
miles  to  the  eastward,  and  finally  the 
^reatr-r  niinil)(r  of  them  returned  to  it,  a 
few  vears  later,  where  thev  still  live  as  one 
of  the  hajjpiest,  most  i)eaceful  and  indnstri- 
c.WiK  colonies  to  he  found  anvwliere  in  the 
world.  Some  of  them  still  remain  on  Xor- 
folk   island.     Both  these    islands    are  at- 


tached for  govemment  purposes  to  Austra- 
lia. Xorfolk  island  has  an  area  of  ten 
square  miles  and  a  population  of  750,  while 
Pitcaim  island,  with  an  area  of  three 
square  miles,  has  a  population  of  120. 

Ji    Ji    js 

FRENCH   I8LAHBS  IN  THE 
PACIFIC  OCEAN 

All  of  the  European  colonial  powers  in 
the  last  century  have  become  rivals  for  is- 
land possessions  in  the  South  Pacific  ocean, 
although  Great  Britain  is  far  ahead  in 
the  race  for  the  tropical  archipelagoes- 
France  standi  second  in  the  contest,  with 
some  half  a  dozen  island  groups  scattered 
throughout  the  Pacific.  The  best  known  of 
these  French  colonies  are  Xew  Caledonia, 
the  Marquesas  islands,  and  Tahiti  in  the 
Society  group. 

X'ew  Caledonia  was  discovered  by  Cap- 
tain Cook,  the  great  navigator,  who  was 
afterwards  murdered  by  natives  in  the  Ha- 
waiian islands.  From  the  time  of  the  dis- 
covery, in  1774,  until  the  middle  of  the 
next  century,  it  was  apparently  regarded  as 
not  a  desirable  island  to  steal  from  the  na- 
tives. The  soil  offered  but  little  induce- 
ment, and  the  presence  of  mineral  treas- 
ures was  not  suspected.  Some  French  mis- 
sionaries had  labored  among  the  natives, 
and  this  gave  the  excuse  to  France  for  seiz- 
ing and  colonizing  the  island  in  1853.  The 
real  purpose  of  the  French  in  hoisting  their 
flag  here  was  to  establish  a  penal  colony  for 
convicts,  as  England  had  done  with  Aus- 
tralia and  Tasmania.  The  introduction  of 
a  criminal  population  made  the  work  of  the 
missionaries  donhly  difficult,  but  the  con- 
victs thenisr'lv(\^,  nnder  the  direction  of  the 
authorities,  were  required  to  cultivate  the 
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iBland  reBoarces  so  that  the  colony  became 
somewhat  productive  and  prosperous  be- 
fore laaaj  years  had  passed. 

The  area  of  the  island  is  about  6,000 
square  miles,  and  its  length  from  northwest 
to  southeas"t  ia  nearly  250  miles.  Attached 
to  it  for  government  purposes  are  the  Isle 
of  Pines,  the  Loyalty  archipelago, 
the  Huon  islands,  the  Chesterfield 
islands  and  the  Wallis  archipel- 
ago, all  unimportant  groups  be- 
longing to  France  in  that  part 
of  the  Pacific  ocean.  The  popu- 
lation of  New  Caledonia  is  some- 
thing less  than  55,000,  of  whom 
the  natives  number  nearly  30,- 
000,  the  convicts  more  than  10,- 
000,  and  the  military  about  1,500. 
Coal  and  other  minerals  are 
worked,  rough  ore,  nickel,  chrome 
and  cobalt  being.largely  exported 
to  Europe  and  Australia.  About 
1,900  square  miles  are  set  aside 
for  natives  and  colonists;  600 
Square  miles  of  land  suited  for 
agriculture  or  pasturage  remain 
uncultivated ;  the  rest  is  mostly 
forest  or  mountain.  Wheat, 
com,  and  other  cereals  are  culti- 
vated, as  are  also  pineapples, 
coffee,  sugar,  cocoanuts,  cotton, 
manioc,  vanilla,  grapes  and  othsi 
minor  tropical  products.  There 
are  125,000  head  of  cattle.  Ac-  The  youog 
cording  to  French  statistics,  the 
annual  trade  of  France  with  New  Cale- 
donia is  about  $4,500,000.  The  capital  of 
the  island  is  Noumea,  witli  &  population  of 
7,000.  It  is  connected  with  Franc-c  by 
steamship  lines  which  pass  through  the 
Suez  Canal  and  call  at  the  southern  ports 
of  Anatralia  before  ending  their  voyage  at 


Noumea.     It  also  has  a  cable  connection 
with  the  Australian  continent. 

The  natives  of  New  Caledonia  are  a 
strong,  well-built  race,  dark  in  color,  with 
bhort,  curly  hair,  WTicn  discovered  they 
were  industrious  and  peaceable,  although 
they  practiced  cannibalism.    Captain  Cook 


says:  "'They  were  courteous  and  friendly 
aud  not  addicted  to  pilfering.  They  showed 
no  fear  of  white  men  and  never  the  slight- 
est sign  of  hostility."  Tlieir  soil  being  thin, 
they  were  fort-fil  to  tndiistry  aii<I  careful 
cultivation,  and  raised  the  bread  fruit,  their 
chief  food,  with  great  success.     The  coast 
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natives  are  noted  fisbermeD.  The  Datives 
build  high,  conical  houses  of  reed  frames 
with  close  thatching  of  palm  leaves.  They 
are  among  the  most  peculiar  dwellings  that 
have  been  found  in  the  Pacific  islands. 

New  Caledonia  lies  about  half  way  be- 
tween New  Zealand  and  New  Guinea,  and 
some  700  miles  off  the  c-oast  of  Australia. 
Nearly  3,000  miles  to  the  eastward  are  the 
other  important  French  islands  in  the  Pa- 
cific. There  are  a  great  number  of  small 
islands  belonging  to  the  French  in  this 
archipelago,  of  which  Tahiti  is  the  best 
known.  It  has  an  area  of  412  stjuare  miles 
and  a  population  of  about  10,000.  There 
is  a  governor  for  all  of  these  smaller  is- 
lands, who  resides  at  Papeete,  the  chief 
town  of  Tahiti,  and  there  is  also  a  general 
council,  elected  by  universal  suffrage.  The 
commerce  of  these  islands  annually 
amounts  to  nearly  $2,000,000.  The  chief 
exports  are  raol he r-of- pearl,  copra,  cotton, 
vanilla,  sugar,  coffee  and  oranges. 

Tahiti  was  the  first  Christianized  of  the 
South  Sea  islands,  and  is  now  a  pleasant  and 
peaceful  place  in  which  to  dwell.  Its  cen- 
ter is  a  magnificent  mountain  system,  and 
its  fertile  land  is  in  the  valleys  that  lie  be- 
tween the  mountains  and  along  the  sea 
shore.  The  natives  dwell  in  separate  homes 
instead  of  in  villages.  They  are  of  a  race 
resembling  the  Hawaiians  and  are  athletic 
and  of  a  light  brown  color.  Their  mouths 
are  large,  noses  somewhat  flat  and  teeth 
very  white  and  even.  They  dress  well  in 
a  fine  bark  cloth,  resembling  paper.  The 
climate  is  warm,  but  healthy.  All  the 
houses  are  lightly  and  airily  built,  the  floors 
covered  with  mats,  and  tlie  roofs  thatched 
with  palm. 

A  larger  part  of  llie  (ra<le  of  Tahiti  and 
the   nf'iuihlioritif;  inbtuds   is  carried  on  by 


way  of  the  United  States.  The  French 
government  subsidizes  a  mail  steamer 
which  makes  a  trip  once  a  month  between 
San  Francisco  and  the  island  capital,  so 
that  passenger  and  freight  traffic  is  carried 
on  in  a  regular  and  comfortable  way.  It 
affords  one  of  the  most  attractive  voyages 
into  the  tropics  that  any  American  traveler 
could  select, 

Jt    *   * 

FIJI  AND  ITS  FEOFLB 

For  many  years  in  the  early  history  of 
explorations  in  the  Pacific  ocean,  and,  in- 
deed, until  the  middle  of  the  nineteenth 
centur)-,  Fiji,  to  most  readers,  was  a  syno- 
nym of  savage  violence  and  cannibalism. 
Within  half  a  century  this  island  group  has 
been  changed  from  savagery  to  peace  and 
order,  as  one  of  the  prosperous  colonies  of 
the  British  empire.  Fiji  comprises  a  group 
of  islands  lying  some  500  miles  west  and  a 
little  south  of  our  own  American  island 
of  Tutuila  in  the  Samoan  group.  It  is  al- 
most directly  west  of  the  Society  islands,  in 
which  is  the  French  island  of  Tahiti,  and 
consequently  well  within  the  tropics. 

The  islands  exceed  200  in  number,  about 
eighty  of  which  are  inhabited.  The  largest 
is  Viti  I^vu,  with  an  area  of  4,260  square 
miles,  or  about  the  same  as  Jamaica.  The 
total  area  of  the  group,  however,  is  nearly 
twice  that  much.  The  capital,  Suva,  is  on 
the  south  coast  of  the  largest  island,  and  is 
a  prosperous  and  picturesque  little  city 
with  a  white  population  of  nearly  1,000, 
in  addition  to  the  natives.  The  total  pop- 
ulation of  the  group  is  about  125,000,  of 
whom  the  natives  number  about  100,000, 
the  rest  being  divided  between  Europeans, 
laborers  who  have  been  imported  from  In- 
dia, and  other  Polynesian  lelamlers.  Kearly 
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the  entire  population  has  adopted  Chris- 
tianity, and  the  schools  and  churches  are 
well  attended.  The  principal  products  are 
sugar,  bananas,  cocoanuts  and  cattle,  al- 
though other  minor  tropical  fruits  and  yeg- 
Gtables  are  produced  for  home  consumption. 
The  annual  exports  are  about  $2,500,000 
and  the  imports  about  half  as  much.  The 
islands  are  administered  by  a  governor  sent 


given  to  Great  Britain.  The  islands  are 
visited  twice  a  month  by  trans-Pacific 
passenger  steamers  sailing  between  Canada 
and  the  Australian  colonies,  and  by  other 
local  steamers  which  connect  them  with 
Australia,  New  Zealand  and  Samoa.  Al- 
though they  are  no  longer  isolated,  they 
have  not  lost  their  picturesque  forms  of 
native  life,  and,  accessible  as  they  are,  form 


AN    AFTERNOON    TEA    IN    THE 


from  Great  Britain,  an  executive  council 
and  a  legislative  council.  Xo  military 
forces  are  kept  in  the  colony,  which  is  the 
best  evidence  that  it  is  peaceable  and  or- 
derly. 

Under  their  native  kings  the  Fiji  islands 
were  always  engaged  in  internal  warfare, 
and  finally  the  last  native  monarch,  Thak- 
ombau,  in  1874,  yielded  their  independence 
and  signed  the  treaty  by  which  they  were 


PACIFIC,    ISLAND    OF   TAHITI. 


one  of  the  most  interesting  places  for  tour- 
ists' attention. 

S    S    * 

THE  ISLAND  OF  GXTAU 

The  island  of  Guam,  the  largest  in  the 
Marianne  or  T-adrone  archipelago,  was 
ceded  by  Spain  to  the  United  States  in  1898 
aa  one  of  the  results  of  the  Spanish-Amer- 
ican  war.     It  is  a  fertile  island,  thickly 
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w-xule*!  and  well  watered,  about  thirty-two 
luilf-^  long  and  ICN)  miles  iu  circumference. 
The  population  of  the  island  is  about  9,000, 
of  whom  6,000  live  in  Agana,  the  capital. 
The  inhabitants  are  mostly  immigrants,  or 
the  descendants  of  immigrants  from  the 
Philippines,  the  original  race  of  islanders 
having  become  extinct^  The  recognized  lan- 
guage has  been  Spanish  for  many  years, 
but  English  is  also  spoken.  On  the  island 
are  eighteen  schools,  and  seven-tenths  of  the 
islanders  can  read  and  write. 

The  island  of  Guam  has  a  distinct  value 
to  the  United  States  as  a  coaling  station,  a 
port  of  call,  and  a  station  for  a  trans-Pacific 
telegraph  cable.  About  half  way  between 
Guam  and  the  Hawaiian  islands  is  Wake 
island,  also  belonging  to  the  United  States, 
and  intended  likewise  as  a  station  for  the 
trans-Pacific  cable.  These  three  stations  be- 
come very  convenient  as  steps  on  the  way 
between  San  Trancisco  and  Manila. 

The  capture  of  Guam  by  the  first  mili- 
tary expedition  sent  from  the  United  States 
to  the  Philippines  in  the  summer  of  1898 
had  some  phases  of  humor  about  it.  The 
people  there  had  no  knowledge  that  war 
had  been  declared  between  the  United 
States  and  Spain,  or  even  that  hostilities 
were  impending.  When  the  ancient  fort 
outside  the  harbor  was  bombarded  they  took 
it  to  be  a  friendly  salute,  and  sent  word  out 
to  the  ships,  apologetically  explaining  that 
they  appreciated  the  courtesy,  but  had  no 
powder  with  which  to  reply  to  the  salute. 
Xot  until  then  did  the  governor  know  that 
he  and  his  island  were  captured.  When 
the  ships  sailed  on  to  Manila  they  took 
with  them  the  governor  and  other  officials 
as  prisoners,  leaving  the  island  affairs  to  be 
directed  ])v  the  one  American  citizen  who 
lived  there,  a  young  man  of  Spanish  birth 


who  had  once  lived  in  Chicago  long  enough 
to  become  naturalized. 

^   jl   Jl 

TASMANIA,  FAST  AND  PRESENT 

Although  seldom  visited  by  travelers 
from  the  United  States,  the  British  island 
colony  of  Tasmania  has  a  peculiar  interest 
in  its  history  and  in  its  life  and  industries 
to-day,  which  makes  it  worthy  of  special  at- 
tention. The  island  lies  some  200  miles 
south  of  southeastern  Australia,  from  which 
it  is  separated  by  Bass  Strait.  It  is  about 
the  size  of  Ireland  or  Ceylon,  and  has  a 
population  of  approximately  150,000.  The 
island  was  discovered  by  Tasman  in  1642, 
and  bv  him  was  named  Van  Diemen's 
Land,  in  honor  of  the  other  famous  Dutch 
navigator  who  had  preceded  him  in  Pacific 
explorations.  The  island  was  left  un- 
touched by  the  European  colonial  powers 
until  the  beginning  of  the  last  century. 

In  1804  Great  Britain  established  a 
penal  colony  there,  and  from  that  time  till 
1813  it  was  merely  a  place  of  transporta- 
tion from  Great  Britain  and  from  New 
South  Wales,  of  which  colony  it  was  a  de- 
pendency until  1825.  The  first  free  settlers 
found  it  the  prison  of  the  worst  convicts 
from  England  and  Australia,  The  most 
shocking  brutalities  were  practiced  on  the 
helpless  outlaws  by  their  guards.  Years 
went  by,  during  which  the  island  obtained 
shocking  notoriety  throughout  the  world  for 
the  horrible  offenses  practiced  there.  Finally 
the  free  settlers  increased  in  number  to  such 
an  extent  that  they  were  influential  in  in- 
ducing Great  Britain  to  terminate  the  pol- 
icy of  criminal  exile.  Transportation  ceased 
in  1853,  and  three  years  later  the  island 
was  created  a  self-governing  colony  and  the 
name  was  changed  to  Tasmania  in  order  to 
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escape  the  shadow  that  was  associated  with 
the  older  name. 

Riidyard  Kipling,  in  one  of  his  poems, 
has  characterized  the  past  and  the  present  of 
Tasmania  in  a  quatrain  of  peculiar  force 
and  beauty : 

"Man's  love  first  found  me;    man's  hate 

made  me  hell ; 
For  my  babes'  sake  I  cleansed  those  in- 
famies. 
Eager  for  leave  to  live  and  labor  well, 
God  flung  me  peace  and  ease." 

So  the  island  has  become  to-day  one  of 
the  most  placid,  peaceful  and  happy  of  all 
the  colonies  of  Great  Britain.  Its  area  is 
about  26,000  square  miles,  and  its  surface, 
in  general,  is  mountainous,  with  the  highest 
point,  "Cradle  Mountain,"  extending  to  a 
height  of  5,069  feet.  The  Derwent,  Esk 
and  Huon  are  the  most  important  rivers. 
The  climate  is  mild  and  delightful,  with  an 
average  summer  temperature  of  sixty-two 
degrees,  and  in  winter  of  forty-seven  de- 
grees. The  rainfall  is  moderate  and  well 
distributed  throughout  the  year,  so  that 
neither  droughts  nor  floods  trouble  the  peo- 
ple. There  are  extensive  forests,  abounding 
in  beautiful  cabinet  woods  and  other  valu- 
able timbers.  The  cultivated  area  is  ap- 
proximately 550,000  acres,  the  chief  prod- 
ucts being  wheat,  oats  and  hops. 

An  important  industry  is  found  in  the 
raising  of  fruit,  and  one  great  region  in  the 
southern  part  of  the  island  is  known  as  "Ap- 
pleland,"  so  numerous  are  the  orchards.  In- 
asmuch as  fruit  here  in  the  southern  hemi- 
sphere comes  into  bearing  at  a  season  just 
opposite  in  the  year  to  that  w^hen  our  own 
fruits  are  ripe,  and  the  fruit-producing  re- 
gions of  the  south  are  limited  in  area,  the 
people  of  Tasmania  are  assured  of  the  very 
highest  prices  for  all  that  they  raise.   Dur- 


ing the  season  for  apple  shipments  all  of  the 
largest  steaniei's  plying  between  Australia 
andEuropocall  at  Ilobart  and  t^ke immense 
cargoes  of  these  delicious  Tasmanian  apples 
to  the  markets  of  London  and  the  continent. 
Other  important  exports  are  wool,  gold,  sil- 
ver^  tin  and  hides.  Fruit  preserving,  also, 
is  a  leading  industry.  The  tin  mines  are 
of  great  value,  hardly  second  to  those  of 
gold  and  silver. 

Tasmania  is  now  one  of  the  states  of  the 
Commonwealth  of  Australia.  Its  capital  is 
Ilobart,  also  the  largest  city,  with  a  popu- 
lation of  25,000,  while  Launceston,  with  a 
population  of  17,000,  is  the  second  city. 
Education  is  compulsory.  There  are  thir- 
teen superior  schools  or  colleges  in  the  col- 
ony, one  university,  two  technical  schools, 
and  450  public  and  private  elementary 
schools.  The  little  colony  has  forty  public 
libraries  and  institutions  of  similar  charac- 
ter, nineteen  newspapers  and  other  periodi- 
cals, and  a  postal  savings  bank.  The  rail- 
ways and  telegraphs  of  the  island  belong  to 
the  government,  and  are  operated  in  the 
public  interest  cheaply  and  satisfactorily. 
The  scenery  of  the  island  is  picturesque  and 
beautiful,  Ix^ing  pastoral  in  the  agricultural 
regions, and  rugged  among  the  mountains. 
Tasmania  is  the  homo  of  the  tree  fern, 
which  is  cultivated  as  a  plant  of  great  beau- 
ty in  our  conservatx)ries.  Whole  forests  of 
it  cover  the  mountain  sides  in  this  south- 
ern island  which  looks  off  toward  the  Ant- 
arctic ocean.  There  are  said  to  be  no  rich 
people  and  no  poor  ones  in  Tasmania,  but 
the  whole  population  enjoys  a  reasonable 
degree  of  comfort  and  prosperity.  This 
is  the  condition  considered  most  favorable 
for  true  happiness  in  any  commimity,  and 
Tasmanians  are  well  contented  in  their 
little  island. 
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OBEENLAND  AND  ITS  OLACIEBS 

When  the  hymnist  wrote  of  Greenland's 
icy  mountains  he  embodied  in  a  phrase  the 
extremes  which  nature  exhibits  in  that  in- 
hospitable land.  Eric  the  Ked,  after  being 
driven  from  Iceland  for  the  murder  of  a 
brother  chief,  spent  three  years  in  exploring 
the  more  promising  parts  of  Greenland, 
and,  so  grateful  was  he  to  this  land  of 
refuge,  and  so  much  brighter  were  the  pros- 
pects here  than  in  lava-stricken  Iceland, 
that  in  contrast  he  gave  it  the  name  Green- 
land. 

In  1901  there  were  but  309  persons  of 
foreign  parentage  in  Greenland,  and  the  re- 
mainder of  thfe  inhabitants  were  natives 
fewer  in  number  than  ten  thousand. 

The  center  and  the  north  and  east  are 
so  covered  with  the  ice  accumulations  of 
ages  that  no  idea  can  be  formed  of  the  na- 
ture of  the  land.  From  the  mountains  there 
run  down  to  the  sea  vast  streams  of  ice 
which  plow  into  the  sea  and  become  ver- 
itable ice-mountains,  having  indescribable 
elements  of  beauty.  These  great  icebergs 
are  cut  into  such  forms  by  wind  and  water 
as  to  keep  the  imagination  busy  with  colos- 
sal images — caverns  that  seem  limitless, 
cathedral  spires  and  gothic  arches,  zigzag 
clefts  as  if  made  by  earthquakes,  all  with 
changing  hues  that  defy  the  brilliant 
ebanges  of  the  opal  and  the  colors  of  the 
rainbow. 


Usually  a  great  river  oi  roaring  water 
pours  from  underneath  tbo  sea  of  ice.  Some- 
times the  icy  lake  spreads  out  in  a 
valley  several  miles  across,  in  which  the  ice 
is  a  thousand  feet  deep,  and  then  it  moves 
on  through  a  gorge  cutting  its  way  with 
irresistible  power. 

Denmark  has  never  received  much  value 
from  its  possession  of  Greenland,  and  it  is    . 
doubtful  if  this  great  island  will  ever  con- 
tribute much  more  than  it  does  now  to  the 
human  race. 

o*   w*   td* 

ICELAND  AND  ITS  6EYSEBS 

loel^^d  is  indubitably  one  of  the  most 
interesting  spots  on  the  face  of  the  globe. 
Though  as  large  as  Ireland,  it  is  in  the 
interior  a  frightful  desert;  and  it  is 
only  populated  on  its  southwestern  side  by 
about  75,000  souls.  Surrounded  by  stormy 
seas,  which  are  generally  covered  with  ice, 
this  island, — with  its  tall,  bare  mountai^js,'  • 
crowned  with  eternal  snows  and  ice;  its 
numerous  precipices;  its  enormous  lava 
fields,  and  the  ever-present  traces  of  fright- 
ful earthquakes  and  desolating  eruptions; 
without  a  tree,  and,  with  the  exception  of 
the  seaboard  valleys,  without  vegetation, — 
produces  a  startling  effect  on  the  traveler. 

The  geyser  district  lies  at  the  foot  of  a 
steep  but  not  very  lofty  hill,  in  a  plain 
about  ten  miles  iu  width,  doubtless  the  bed 
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of  an  old  fiord,  i^ch  nnu  down  to  the 
sea,  and  resembk-s  an  ontapread  green  car- 
pet of  marshy  pasturage.  It  ifl  watered  ly 
the  Tugn  flyot  and  sereral  smaller  streams, 
whicii  fall  into  the  Hvita  at  the  end  of  the 
vallej.  In  the  northeast  the  plain  is  bor- 
dered by  the  Blafell,  a  lofty  extinct  volcano, 
whose  Bummit  in  partially  veiled  by  clooda, 
and  whrrse  ttteep  sidee,  denuded  of  all  vege- 
tation, display  caverns  and  ravines  filled 
with  massee  of  snow.  Ronnd  the  plain  are 
also  other  masses  of  jagged  moantains, 
which,  in  the  interior  of  the  island,  are 
piled  up  in  gigantic  forms;  while  Ilecla, 
covered  with  its  mantle  of  snow,  proudly 
looks  down  upon  the  whole  scene.  The  ele- 
vation of  the  springs  above  Reykjavik  is, 
according    to  Buosen's  calculations,  about 


390  feet.  The  princip*!  sprii^  are  ntn- 
aled  here  cloae  together,  the  nro  extrones 
being  hardly  600  feel  apart. 

The  mo^  noted  of  Iceland's  geyser 
springs  is  that  of  StrcJclnir.  Preced- 
ing each  eruption  there  is  the  hollow 
sound  of  some  vast  drum  struck  by  a  thon- 
derbolt,  then  a  mighty  piliar  of  steam  and 
spray  rises  with  incredible  force  to  the 
clouds.  Following  this  a  solid  body  of 
water  rises  to  the  height  of  SOO  or  a  thca- 
sand  feet.  This  eruption  rarely  occupies 
more  than  six  minutes. 

The  population  of  Iceland  is  quite  sta- 
tionary at  75,000,  and  their  exports  are 
chiefly  sheep,  wool,  dried  fish,  oil,  eider 
down,  moss  and  seal  ^kins.  The  only  wild 
animal  is  ^e  arctic  fox. 
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THE  OBEAT  LAVA  DESEBT  OF 

ICELAND 

In  the  central  region  of  North  Iceland 
is  ihe  most  extensive  solid  lava  desert  in 
the  v7orld.  On  clear  days  the  inhabitants 
living  at  the  edge  of  the  rocky  tract  of  bar- 
renness can  see  in  the  great  distance  thin 
streams  of  smoke  arising  as  if  from  the 
chimney-tops  of  a  city.  This  has  es- 
tablished a  firm  conviction  in  the  minds  of 
the  natives  that  a  strange  race  of  beings 
inhabit  fertile  valleys  that  lie  between  the 
volcanic  peaks.  The  country  abounds  in 
stories  of  adventures  with  those  imaginary 
people. 

In  1876  the  Danish  government  sent  a 
scientific  exploring  party  over  the  wastes 
and  the  myths  were  exploded  as  far  as  the 
more  intelligent  class  of  persons  was  con- 
cerned. However,  the  lava  bubbles  and  vol- 
canic outbursts  have  left  such  curious  shapes 
and  figures  all  over  the  dreary  wastes  that, 
if  the  imagination  is  allowed  the  least  free- 
dom, almost  anything  from  the  most  hid- 
eous prehistoric  creatures  to  well-arranged 
modern  cities  can  be  conjured  up  through 
the  naked  eye.  Though  a  good  field  glass 
may  dispel  the  given  illusion,  at  the  end  of 
the  range  of  the  glass  there  will  be  another 
fully  as  startling. 

^       u^       J^ 

THE  GULF  STBEAM 

Among  the  wonders  of  physical  geog- 
raphy few  are  more  interesting  in  their 
relation  to  this  country  than  what  is  known 
as  the  Gulf  Stream.  This  is  an  oceanic 
current  of  great  extent,  which  takes  its  rise 
in  the  Gulf  of  Mexico,  whence  it  derives 
its  name.  The  peculiar  formation  and  po- 
sition of  this  gulf  render  it  a  receptacle  for 
the  waters  of  the  Atlantic,  which    sweep 


across  the  northeastern  coast  of  South 
America;  and,  on  arriving  in  the  Gulf, 
they  become  warmed  to  a  much  higher  tem- 
perature than  is  anywhere  found  in  the 
surrounding  ocean.  The  summer  tempera- 
ture of  the  waters  in  the  Gulf  is  about 
eighty-eight  degrees,  while  in  the  open  At- 
lantic, in  the  same  latitude,  it  is  only  sev- 
enty-eight degrees. 

Thus  warmed,  the  waters  pass  out  of  the 
Gulf  northward,  in  a  deep  and  strong  cur- 
rent, between  the  coast  of  Florida  on  the 
one  side  and  the  islands  of  Cuba  and  the 
Bahamas  on  the  other.  The  stream  pro- 
gresses here  with  a  velocity  of  five  miles 
an  hour.  It  rolls  like  a  mighty  river  along 
the  shore  of  North  America,  widening  as  it 
flpws,  until  it  nears  the  banks  of  New- 
foundland, where  it  is  turned  aside,  partly 
by  the  formation  of  the  coast,  which  here 
projects  boldly  out,  and  partly  by  the  en- 
counter with  strong  and  adverse  currents 
from  the  Xorth  Atlantic.  At  the  point 
where  it  is  turned  aside  it  stretches  almost 
across  the  Atlantic;  the  current  itself,  ac- 
cording to  some,  being  about  two  hundred 
miles  in  width,  and  the  warm  waters  of  the 
stream  extending  in  all  more  than  twice 
that  distance.  In  the  latter  part  of  its 
course  it  leaves  behind  it  that  remarkable 
drift  of  sea-weed  known  as  the  Sargasso 
Sea. 

Crossing  the  Atlantic  eastward,  towards 
the  islands  of  the  Azores,  the  main  stream 
gradually  becomes  lost,  and  its  current 
spent ;  but  a  portion  of  it  continues  north- 
ward towards  the  British  Islands.  Long 
after  the  current  itself  is  lost  the  neighbor- 
ing seas  continue  very  sensibly  affected  by 
the  warm  waters  which  it  has  brought  down. 

It  is  important  to  bear  in  mind  the  dis- 
tinction between  the  actual  current  of  the 
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softly."  It  was  to  this  pool  that  Christ 
sent  the  blind  man  to  be  healed. 

A  church  was  built  over  it  in  the  middle 
ages,  but  it  was  destroyed  by  the  Moham- 
medans. On  its  banks  stands  a  mulberry 
tree  said  to  mark  the  spot  where  the  prophet 
Isaiah  was  slain  by  Manasseh. 

In  a  shallow  vale  by  the  Jaffa  gate  be- 
yond the  olive  groves  near  Jerusalem  is 
Birkeh  el  Mamilla,  which  was  known  as  the 
fountain  of  Gihon  to  which  Solomon  rode 
on  King  David's  mule,  when  Zadok  the 
priest  took  tlie  horn  of  oil  out  of  the 
tabernacle,  and  annointed  Solomon,  as  the 
people  cried,  "God  save  King  Solomon." 
Near  by  this  ruined  fountain  is  the  potter's 
field  bought  witli  the  blood  money  of  Judas. 

Over  toward  Jericho  is  the  fountain  of 
Elias,  much  famed  for  its  healing  power 
in  bible  times ;  further  on  in  the  fertile  val- 
ley of  Kedron,on  the  boundary  line  between 
Judah  and  Benjamin,  is  the  most  famous 
pool  of  modern  Palestine.  Its  Arab  name 
means  Fountain  of  the  Mother  of  Steps. 
The  Jews  call  it  En  Rogel ;  that  is,  to  tread, 
from  the  custom  of  treading  linen  in  the 
water.  This  pool  is  360  feet  in  length  and 
130  feet  in  width.  Here  is  where  Jonathan 
remained  when  he  sent  the  little  maid  to 
bear  a  message  to  David,  who  had  fled  from 
the  power  of  his  son  Absalom. 

It  was  from  the  Roman  tower  Antonio, 
near  by,  that  St.  Paul  made  his  memor- 
able speech  to  the  Jews.  This  tower  is  still 
standing,  though  half  in  ruins.  Here  St. 
James  was  slain. 

The  Christians  have  named  this  the 
Fountain  of  the  Virgin,  for  here  the  mother 
of  Jesus  came  with  other  Jewish  girls  to 
cleanse  the  linen.  To  this  dav  the  beautiful 
stream  of  pure  water  flowing  from  this 
spring  is  used  for  the  same  purpose,  and 


troops  of  large-eyed  oriental  girls  are  seen 
working  about  the  pool  and  stream  just  as 
has  been  done  here  by  the  girls  of  Jeru- 
salem for  two  or  three  thousand  years. 

j^    j^    j^ 

SAOHALIEN,  A  PARADOX  OF 

CLIMATE 

Saghalien  belongs  to  Russia,  and  is  sep- 
arated from  the  mainland  of  Eastern  Asia 
by  the  Gulf  of  Tartary. 

The  island  is  bathed  by  two  cold  ocean 
currents,  and  in  winter  nothing  protects  it 
against  the  icy  northwest  winds  coming 
from  Siberia.  At  the  sea  level  the  snow 
falls  continually,  and  stays  on  the  ground 
till  the  end  of  May,  and  the  seashore  is  very 
cold.  Further  inland,  however,  especially 
as  we  go  higher  up,  the  climate  is  modified 
— ^just  the  opposite  to  what  is  observed  else- 
where. It  has  often  been  observed  in  Siberia 
and  in  Central  Europe  that  in  winter  the 
cold  is  greater  in  the  plains  and  the  valleys, 
and  that  the  highlands  have  a  sensibly 
milder  temperature;  it  is  as  if  the  denser 
cold  air  accumulated  in  the  lowlands.  This 
fact  is  very  often  observed  in  our  climate ; 
there  are  several  very  good  examples  of  it; 
all  the  trees  and  shrubs  of  a  valley  have 
been  known  to  be  killed  by  frost,  while 
above  a  certain  level,  very  clearly  marked 
out,  on  the  hill  or  the  mountain,  the  vegeta- 
tion has  not  suffered  at  all.  The  cold  air 
often  flows  from  the  summits  toward  their 
bases.  This  is  what  takes  place  at  Saghal- 
ien. The  cold  air  accumulates  in  the  low 
regions  of  the  island  and  on  the  coast ;  the 
higher  regions  have  a  more  elevated  tem- 
perature. So  it  happens  that  the  lower 
parts  have  an  arctic  vegetation,  while  the 
intermediate  altitudes  have  the  vegefati(Jti 
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of  II  t(!iniM*rate  zone,  sometimes  almost 
Hnb-troj)ical.  The  birch,  the  ash,  the  pine, 
the  fir  al>oini(l  in  the  low  regions  and  form 
often  impenetrable  forests,  but  toward  the 
center  of  the  island  appear  bambojs, 
h^'drangcas,  azalias  and  other  plants  that 
one  is  {greatly  surprised  to  meet,  and  whose 
presence  can  l>e  explained  only  by  the  alto- 
gether abnormal  climatic  conditions  of  the 

island. 

J*   J*   «3* 

THE  ABABIAN  DESEBT 

Arabia  meets  Palestine  on  the  north,  and 
from  these  lands  have  flowed  the  influence 
of  Moslem  and  Christian  well-nigh  covering 
the  world.  As  Jerusalem  is  the  sacred  citv 
of  many  millions  of  Christians,  so  is  Mecca 
the  sacred  city  of  many  millions  of  Mo- 
hammedans. Not  only  have  two  of  the 
great  religions  come  from  this  small  terri- 
tory of  habitable  land,  but  it  was  once  the 
garden  from  which  came  the  seed  of  civili- 
zation. 

Poets  have  sung  of  these  lands,  romancers 
liave  written  of  them  and  pious  priests  have 
glorified  them  till  in  our  imagination  they 
are  the  realms  of  pearl  and  amber,  redolent 
with  the  fragrance  of  aromatics,  spices, 
frankincense  and  myrrh. 

The  poets  have  been  the  geographers,  and 
on  epic  authority  we  arc  assured  that  it  is 
a  paradisiac  region  laden  with  the  inspira- 
tion of  divine  perfumes. 

"To  them  who  sail 
Beyond  the  Cai)e  of  Hope,  and  now  are 

past 
Mosambic,  off  at  sea  northeast  winds  blow 
oabean  odors  from  the  spicy  shores 
Of  Arabv  the  blest ;   and  many  a  league, 
Cheered  with  the  grateful  smell,  old  Ocean 

smiles." 


Uere  in  truth  is  the  dream-land  of  the 
world,  replete  with  scenes  made  awesome 
thnjugh  sacred  song  and  story. 

Strange  remnants  of  Christian  and  Mos- 
lem occupation  still  remain  almost  un- 
changed. 

About  nine  days  of  camel  travel  into  the 
desert   from   Suez  brings  the  traveler  to 
one  of  these  remnants,  a  spot  of  impressive 
loneliness  and  desolate  grundeur  at  the  foot 
of  Sinai.    It  is  the  convent  of  St.  Catherine, 
made  like  the  stronghold  of  a  castle  with 
battlements  on  which  are  mounted  ancient 
guns.  The  approach  of  strangers  is  guarded 
with  all  the  ceremonv  of   medieval  times, 
when  the  least  relaxation  of  caution  or  vig- 
ilance might  mean  destruction.     Those  ap- 
proaching come  up  through  the  groves  of 
cypress  trees  to  the  massive    stone  walls, 
where  there  is  nothing  but  silence  and  no 
moving  creature  is  to  be  seen.    Back  of  the 
convent  the  perpendicular  sides  of  the  rocky 
cliffs  rise  to  the  height  of  a  thousand  feet 
and  add  to  the  solemnity  of  the  scene. 

After  repeated  calls  a  port  hole  is  opened 
about  30  feet  above  the  heads  of  the  visit- 
ors, the  face  of  a  monk  appears,  and,  after 
surveying  the  visitors  stolidly  for  a  few 
minutes,  he  lowers  a  rope  from  a  windlass. 

The  letter  of  introduction  from  the  con- 
vent at  Cairo,  which  is  indispensable,  is 
fastened  to  the  cord  and  it  is  drawn  up. 

This  much  of  the  customs  has  yielded  to 
the  improvement  of  government  and  the 
safety  of  modem  times;  they  no  longer 
draw  the  visitors  up  by  the  windlass,  but 
after  reading  the  letter  a  gate  is  a^'t  last 
opened  and  the  visitor  allowed  to  enter  the 
court.  Moses  being  a  holy  man  alike  to 
Christians  and  Mohammedans,  there  are 
both  chapels  and  mosques  about  the  place 
where  the  commandments  were  given.  How- 
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ever,  with  sectarian  perversity  the  Christian 
hae  decided  on  one  mount  as  the  scene  of  the 
handing  down  of  the  law  to  Mosea  and  the 
Mohammedans  another. 
Mount  Iloreb  is  the  one 
generally  agreed  upon 
by  Christendom. 

*    *    * 


THE  GBEAT 
TEEES  OF 

CAHFOENIA 

AH     the     world     1,:.^ 
heard  of  the   big   ii'i '  - 
of    California,     in.l 
those        aatonishiii:.'- 
groves  of  forest  giain- 
which    have    attriic'tid 
Btrangers  from  far  ii 
near  to  view  their  win- 
ders.    California    is    -a 
state    of    great    thiui;-. 
with    its    coast-liiio    ::• 
long    as    that    wh!.|i 
stretches    from    M  :i  - ;  i  - 
chusetta  to  Georgia,  ir-. 
mountains   which    ;ii< 
surpassed   on   this   f'.>\\- 
tinent   only   by   a    i-  -.: 
Alaskan     peaks,     i   - 
gold  mines,   its   ora;'_ 
groves,  and  its  sini'i 
valleys  devoted  to  lii 
ing,  all  rivals  in   n 
nitude    as    the    smif 
of  greatest  wealth, 
Us   Yoseraite    Viili'  ■■ 
with  the  great  catiiin- 
that    plunges    l,.MtO 
feet  sheer  in  one  of 
its  three  downward 
leaps    and    its    colossal 


domes,  spires  and  arches  of  pure  granite, 
contrasted  with  soft  tones  of  green  forest 
End  silver  lake.  Of  all  these  wonders  the 
great  trees  themselves  of  the  Mari- 
posa and  the  Calaveras  groves  are, 
I  perhaps,  the  most 
conspicuous  and 
the  most  widely 
known  objects  of 
curiosity.  They  are 
oldest   living 


TWO    GIANTS    IN    COMPARISON. 

Chli-ujo.  30S   feet   In    helghl  Btia   Big  Tree.    ..„ 
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things  in  the  world.  The  best  scientific  esti- 
mates place  the  age  of  the  oldest  at  about 
5,000  years,  and  thus  make  them  survivors 
of  the  Miocene  period.  It  taxes  the  im- 
agination to  conceive  the  age  that  this  means 
and  the  natural  history  of  our  globe  which 
these  grizzly  giants  have  witnessed.  With 
the  danger  of  their  complete  extinction 
threatened  as  it  seems  to  be,  they  become 
doubly  interesting  to  us  all. 

Students  of  the  groves  declare  that  these 
big  trees  of  California  are  not  akin  to  any 
other  trees  now  growing,  except  some  of 
their  own  neighbors.  Only  by  comparison 
with  certain  fossil  remains  of  cone-bearing 
trees  was  the  proper  relationship  found,  anJ 
the  kings  of  the  forest  were  discovered  to  be 
species  of  the  genus  Sequoia.  In  deference, 
therefore,  to  tlie  name  of  our  greatest  citi- 
zen these  greatest  of  trees  were  named  Se- 
quoia Washingtoniana.  Popularly  speak- 
ing, however,  the  name  Sequoia  Gigantea 
has  come  to  be  accepted  as  the  characteriza- 
tion of  these  monsters. 

It  was  just  about  the  time  of  the  rush  of 
the  forty-niners  to  California  in  the  days  of 
gold  discoveries  that  these  trees  were  found. 
According  to  the  scientists,  the  Sequoias 
covered  great  areas  of  America  and  Europe, 
far  back  in  the  mysterious,  moist  days  of 
the  Ariocone  period  when  all  vegetation  took 
strange,  gigantic  forms.  When  the  age  of 
ice  came  and  our  continents  were  swept  by 
the  glaciers  tliat  have  left  their  tracks  in 
ev<Tv  direction  some  of  these  ancient  forms 
of  vegetable  life  were  exterminated,  some 
were  left  as  fossils  and  a  few^  have  come 
down  to  ns  in  visible  forms  upon  the  sur- 
faee  of  the  earth  as  living  things. 

These  two  groves  of  l)ig  trees  may  be 
considc^red  as  small  islands,  u})on  which 
they  were  left  i:i  safety  after  the*  great  up- 


heavals  of  nature  that  passed  around  them. 
Here  they  have  survived  through  all  inter- 
vening thousands  of  years,  so  that  today 
they  have  the  distinction  of  being  virtually 
the  only  survivors  of  a  geologic  age  that  is 
past.  In  addition  to  the  two  most  famous 
groves,  the  Mariposa  and  the  Calaveras, 
there  are  some  other  tracts  in  California 
which  contain  groves  of  Sequoias,  although 
not  the  largest  ones.  Altogether  there  are 
200,000  or  300,000  of  the  species,  but  of 
those  remarkable  for  their  great  size  not 
more  than  500. 

A  common  height  for  the  pines,  firs  and 
cedars,  which  grow  in  the  same  forests, 
themselves  noteworthy  specimens  of  their 
own  variety,  is  from  175  to  -200  feet,  but 
these  are  overtopped  at  least  a  full  hundred 
feet  by  the  big  Sequoias  that  grow  beside 
them.  There  are  trees  in  the  Mariposa 
groves  \vhich  are  nearly  thirty  feet  through, 
and  a  great  many  between  ten  and  twenty 
feet.  Inasmuch  as  the  largest  trees  are  still 
standing,  it  is  impossible  to  count  their 
rings  and  measure  their  age  exactly.  But 
one  tree  that  was  cut  down  was  found  to  be 
2,200  years  old,  and  another  that  had  fallen 
to  the  force  of  the  winds  showed  an  age  of 
4,000  years.  It  is  a  fair  estimate,  there- 
fore, that  the  larger  ones  still  are  at  least 
5,000  years  old,  and  this  agrees  with  the 
calculations  as  to  the  period  whence  they 
date. 

Mr.  John  Muir,  who  has  studied  the  trees 
and  mountains  and  glaciers  of  the  west  with 
affectionate  energy,  calls  attention  to  the 
vitality  and  vigor  of  these  trees,  and  the 
fortunate  way  in  which  nature  has  pro- 
tected them.  The  bark  is  thick  and  fibrous, 
and  all  but  fireproof,  so  that  forest  fires 
have  not  been  able  to  destroy  the  trees.  The 
wood,  too,  does  not  decay,  and  fungus  does 
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not,  therefore,  thrive  upon  it.  Even  the 
trees  that  have  fallen  have  lain  sound  for 
centuries. 

The  threat  of  extinction  of  the  great  trees 
comes  from  two  causes.  They  are  not  in- 
clined to  rear  new  trees  from  seedlings,  to 
reproduce  their  own  groves,  and  the  fine  old 
trees  themselves  in  manv  instances  have  been 
attacked  by  the  lumbermen  holding  the  land 
upon  which  they  grow.  The  Mariposa  grove 
is  now  owned  and  protected  by  the  State  of 
California,  and  there  is  an  effort  under  way 
to  purchase  the  Calaveras  grove  as  a  gov- 
ernment park.  But  by  far  the  greater  num- 
ber of  the  big  trees  are  on  land  owned  by 
the  lumber  companies,  and  many  of  them 
are  at  work  on  the  Sequoia  timber.  The 
people  of  California  are  becoming  aroused 
to  the  great  value  of  these  forest  giants,  as 
sources  of  interest  for  the  tourists  who  flock 
to  their  state,  and  it  is  to  be  hoped  that  the 
vandalism  which  is  threatening  the  exist- 
ence of  some  of  the  finest  specimens  will  be 
put  an  end  to  by  the  influence  of  public 
opinion  and  the  purchase  of  the  property 
for  permanent  preservation.  The  wood  is 
not  particularly  valuable  as  timber,  and  it 
seems  a  manifest  truth  that  the  big  trees, 
considered  entirely  as  an  investment  for  the 
state,  would  yield  more  as  living  curiosities 
than  as  lumber  piles. 

jl   Jl   jl 

HOW  GLACIERS  AND  ICEBERGS 

ARE  MADE 

Great  mountains  of  snow  and  ice,  which 
float  down  into  the  North  Atlantic  Ocean 
from  the  Arctic  regions  to  threaten  the 
safety  of  vessels  crossing  from  America  to 
Europe,  are  among  the  most  peculiar  and 


interesting  of  the  works  of  nature.  The 
land  of  their  birthplace  in  the  far  north  is 
not  reached  by  many  travelers,  except  the 
Arctic  explorers  themselves,  but  instead  of 
the  traveler  coming  to  the  iceberg  the  ice- 
berg comes  to  the  traveler,  thus  reversing 
the  famous  experience  of  Mahomet  and  the 
mountain. 

The  coasts  of  Greenland  are  the  birth- 
place of  the  greatest  icebergs  that  come  into 
the  Atlantic  Ocean.  They  are  produced 
from  the  glaciers  which  fill  the  valleys  of 
this  frozen  land. 

The  story  of  the  glaciers,  from  which  ice- 
bergs are  but  offshoots,  is  an  interesting  one. 
A  great  weight  of  snow  pressing  downwards 
through  crooked  mountain  valleys  is 
squeezed  between  the  rocky  walls  and  grad- 
ually converted  into  ice.  The  great  body 
of  the  glacier,  which  is  neither  snow  nor  ice, 
but  both,  creeps  along  and  molds  itself  to 
its  bed.  But  in  changing  its  shape  and 
slope  its  surface  is  broken  by  deep  crevasses, 
which  begin  as  simple  cracks.  These  crev- 
asses are  caused  by  the  tension  or  pull  of 
the  lower  mass  of  ice  upon  the  upper,  and 
consequently  they  generally  occur  trans- 
versely or  obliquely  up-stream.  Dirt  accu- 
mulates in  the  crack  until  the  whole  mass 
closes  by  being  pushed  into  a  new  position. 
Elevations  in  the  bed  of  the  glacier  thus 
leave  a  permanent  record  in  the  ice  which 
breaks  above  them.  This  record  is  carried 
on  the  center  of  the  stream,  which  moves 
faster  than  the  margin,  and  consequently 
these  dirt-lines,  which  mark  the  former 
crevasses,  gradually  become  bow-shaped,  un- 
til they  almost  touch  each  other  at  the  mar- 
gin. Viewed  from  above,  the  effect  is  very 
striking,  and  these  dirt-bands,  as  one  may 
call  them,  appear  sometimes  like  the 
graining   on   a   slab   of   oak.      When   the 
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crevasfle  fills  with  snow  instead  of  dirt  the 
bands  are  white  instead  of  CTev.  The  newlv- 
fallen  snow  on  the  mountain  tops  is  grad- 
ually made  firm  by  pressure.  Slowly,  al- 
most imperceptibly,  it  bc^ns  to  glide  down 
the  slopes ;  air,  before  imprisoned,  escapes, 
and  the  snow  hardens.  After  a  time  the 
mass  reaches  a  steep  slope,  confined  in  a 
valley,  and  then  pressed  down  from  behind 
and  from  the  sides,  it  changes  into  clear, 
blue  ice,  streaked  with  little  veins  where  the 
air  has  not  been  expelled.  And  so  a  little 
tongue  of  ice  begins  creeping  down  the  val- 
ley until  it  swells  into  a  great  river,  termi- 
nating in  a  vertical  wall  hundreds  of  feet 
in  height.  As  the  long,  sinuous  band  of  ice 
continually  creeps  down  from  the  mount- 
ains the  topmost  portion  moves  faster  than 
the  ice  Ik-Iow,  and  finally  a  piece  breaks  off, 
either  on  the  mountain  side  or  in  the  sea, 
if  the  flow  has  traveled  so  far.  In  this  way 
ihe  smaller  iceljergs  are  formed. 

"Calving"  of  icelx?rgs,  as  the  breaking  off 
of  blocks  from  the  parent  glacier  is  called, 
is  produced  by  the  action  of  the  tide.  Up- 
ward and  downward  [)ressure,  exerted  by 
water  at  the  rise  and  fall  of  the  tide,  on 
sulunrrged  [»ortions  of  the  glacier  front, 
f  rces  off  a  strip  of  ice,  which  floats  away 
as  a  lK*rg. 

The  IIunil>oldt  (ilucier,  sixty  miles  in 
lengili,  is  the  most  celebrated  in  Greenland, 
and  has  a  perpendicular  face  of  300  feet. 
The  glacier  was  discovered  by  Dr.  E.  K. 
Kane,  U.  S.  X.,  in  1853.  We  take  the  lib- 
erty hcn^  to  quote  from  Dr.  Kane's  book, 
"Arctic  Explorations,"  his  striking  descrip- 
tion of  it.  "My  recollections  of  this  glacier 
are  very  distinct.  The  day  was  beautifully 
clear  on  which  I  first  saw  it,  and  I  have  a 
TiumlxT  of  sketches  made  as  we  drove  along 
the  view  of  its  magnificent  face.     They  dis- 


appoint me,  giving  too  much  white  surface 
and  badly  fading  distances,  the  grandeur  of 
the  few  bold  and  simple  lines  of  nature  be- 
ing almost  entirely  lost.  I  will  not  attempt 
to  do  better  by  florid  description ;  men  only 
rhapsodize  about  Xiagara,  and  the  Ocean. 
My  notes  speak  simply  of  the  long,  ever- 
shining  line  of  cliff  diminished  to  a  well- 
pointed  wedge  in  the  perspective,'  and  again 
of  *the  face  of  glistening  ice,  sweeping  in  a 
long  curve  from  the  low  interior^ ;  the  facets 
in  front  of  the  cliff  rose  in  solid  glassy  wall 
three  hundred  feet  above  water-level,  with 
an  unknown,  unfathomable  depth  below  it, 
and  its  curved  face,  sixty  miles  in  length, 
from  Cape  Agassiz  to  Cape  Forbes,  van- 
ished into  imknown  space  at  not  more  than  a 
single  day's  railroad  travel  from  the  Pole. 
The  interior  with  which  it  communicated, 
and  from  which  it  issued,  was  an  unsur- 
veyed  mer  de  glace,  an  ice-ocean  to  the  eye, 
of  boundless  dimensions.  It  was  in  full 
sight — the  mighty  crystal  bridge  which  con- 
nects the  two  continents  of  America  and 
Greenland.  I  say  continents,  for  Greenland, 
however  insulated  it  may  ultimately  prove 
to  be,  is  in  mass  strictly  continental.  Its 
least  possible  axis,  measured  from  Cape 
farewell  to  the  line  of  this  glacier,  in  the 
neighborhood  of  the  80th  parallel,  gives  a 
length  of  more  than  twelve  hundred  miles, 
not  materially  less  than  that  of  Australia 
from  its  northern  to  its  southern  cape.  Im- 
agine, now,  the  center  of  such  a  continent, 
occupied  through  nearly  its  whole  extent  by 
a  deep,  unbroken  sea  of  ice,  that  gathers 
perennial  increase  from  the  water-shed  of 
vast  snow-covered  mountains  and  all  the 
precipitations  of  that  atmosphere  upon  its 
own  surface.  Imagine  this,  moving  onward, 
like  a  great  glacial  river,  seeking  outlets  at 
every  fiord  and  valley,  rolling  icy  cataracts 
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into  the  Atlantic  and  Greenland  seas ;  and 
having  at  last  reached  the  northern  limit  of 
the  land  that  has  borne  it  up,  pouring  out  a 
mighty  frozen  torrent  into  unknown  Arctic 
space.  It  is  thus,  and  only  thus,  that  we 
must  form  a  just  conception  of  a  phenom- 
enon like  this  great  glacier.  I  had  looked, 
in  my  own  mind,  for  such  an  appearance, 
should  I  ever  be  fortunate  enough  to  reach 
the  northern  coast  of  Greenland.  But  now 
that  it  was  before  me,  I  could  hardly  realize 
it  I  had  recognized,  in  my  quiet  library 
at  home,  the  beautiful  analogies  which 
Forbes  and  Studor  have  developed  between 
the  glacier  and  the  river.  But  I  could  not 
comprehend  at  first  this  complete  substitu- 
tion of  ice  for  water.  It  was  slowly  that  the 
conviction  dawned  on  me  that  I  was  looking 
upon  the  counterpart  of  the  great  river  sys- 
tems of  Arctic  Asia  and  America.  Yet  here 
were  no  water  feeders  from  the  south. 
Every  particle  of  moisture  had  its  origin 
within  the  Polar  circle,  and  had  been  con- 
verted into  ice.  Here  was  a  plastic  moving, 
semi-solid  mass,  obliterating  life,  swallow- 
ing rocks  and  islands,  and  plowing  its 
way  with  irresistible  march  through  the 
crust  of  an  investing  sea." 

The  glaciers  from  which  the  bergs  break 
off  crop  out  all  along  the  Greenland  coast. 
On  the  other  side  of  America,  on  the  Alas- 
kan coast,  are  other  great  glaciers,  one  of 
them,  the  Muir  Glacier,  being  frequently 
visited  by  summer  tourists  in  excursion  par- 
ties up  the  Alaskan  coast.  But  these  Alas- 
kan glaciers  do  not  send  their  iceberg  chil* 
dren  far  down  into  the  track  of  vessels  in 
the  Pacific  Ocean,  as  do  those  of  Greenland 
into  the  Atlantic. 

Up  to  the  middle  of  August  travelers 
crossing  the  North  Atlantic  are  very  likely 
to  see  the  fragments  of  these  great  moun- 


tains of  ice  which  have  floated  down  from 
BaflSn  Bay  and  have  not  yet  entirely  melted 
under  the  influence  of  the  warm  weather. 
During  some  seasons  these  icebergs  form  a 
source  of  considerable  danger  to  ships,  and 
more  than  one  collision  between  a  great  At- 
lantic liner  and  these  navigators  from  the 
Arctic  have  been  reported  in  the  list  of  ma- 
rine disasters  in  recent  years.  Frequently 
the  icebergs  bring  with  them  a  local  fog 
which  screens  them  for  miles  around  like 
a  low  hanging  cloud.  This  results  from  the 
contact  between  the  warm,  moist  air  rising 
from  the  ocean,  and  the  cold  rays  radiated 
from  the  great  body  of  ice.  When  a  ship 
enters  a  fog  in  the  North  Atlantic,  at  such 
a  season,  the  navigator  watches  for  icebergs 
quite  as  carefully  as  for  other  vessels.  Ho 
has  two  sources  of  warning  when  danger 
threatens.  From  the  iceberg  itself,  the 
sound  of  the  steamer's  whistle  is  echoed 
back  to  him  so  that  he  may  judge  the  direc- 
tion of  the  berg  and  may  estimate  its  dis- 
tance by  the  time  required  for  the  return  of 
the  echo.  As  he  draws  nearer,  steaming 
slowly  through  the  fog,  a  delicate  thermom- 
eter prepared  for  the  purpose  on  the  bridge 
of  the  vessel,  responds  to  the  cold  given  off 
from  the  frozen  mass,  and  the  mercurv  falls 
rapidly.  It  is  at  such  times  that  the  skill 
and  caution  of  an  able  navigator  are  dis- 
played. 

Let  us  trace  the  history  of  one  of  these 
great  icebergs  from  the  time  it  has  broken 
loose  from  the  parent  glacier  to  float  away 
into  the  waters  of  Baffin  Bay,  Davis  Strait 
and  Smith  Sound.  Seven-eighths  of  the 
weight  of  the  iceberg  is  under  water  and 
one-eighth  of  it  above.  When  we  see  an 
iceberg  which  extends  a  hundred  feet,  or, 
perhaps,  much  more  above  the  water,  we 
know  that  it  is  practically  seven  times  as 
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great  below  the  surface.  This  suggests  the 
enormous  mass  of  ice  and  indicates  the  dan- 
ger which  it  threatens  to  a  colliding  vessel. 
The  current  acting  upon  this  mass  under 
water  causes  irregular  pieces  to  be  detached. 
Thus  the  balance  of  the  berg  is  changed, 
and  it  turns  over  sufficiently  to  restore  its 
equilibrium,  with  the  heaviest  part  once 
more  hanging  downward  in  water.  It  thus 
floats,  moving  with  the  current  generally 
southward,  the  sun's  rays,  wind  and  frost 
changing  the  exposed  surface  and  the  out- 
line of  the  berg  itself.  When  the  warmer 
currents  of  water  are  reached  in  lower  lati- 
tudes melting  takes  place,  till  the  bergs 
finally  disappear  altogether  in  the  Gulf 
Stream. 

It  is  this  melting  of  icebergs  as  they 
move  southward  into  the  warm  water  that 
has  built  up  from  the  floor  of  the  ocean 
that  remarkable  tract  known  as  the  Grand 
Banks  oi  Newfoundland.  The  glaciers  of 
Greenland  carry  with  them  as  they  move 
toward  the  sea  great  quantities  of  stone  and 
sand,  gathered  as  debris  from  the  mountain 
valley's  where  they  were  formed.  The  ice- 
bergs breaking  away  from  the  glaciers  and 
floating  southward  into  the  Atlantic  carry 
with  them  these  same  fragments,  and  as 
they  melt  ultimately  deposit  the  debris  upon 
the  floor  of  the  ocean.  This  process  contin- 
uing through  centuries  upon  centuries,  they 
have  built  in  the  Atlantic  a  great  plateau, 
surrounded  by  deep  water,  rising  within  a 
few  hundred  feet  of  the  level  of  the  sea. 
This  peculiarly  submerged  plateau  lying  to 
the  southeast  of  Newfoundland  covers  an 
area  of  some  200  bv  400  miles.  On  these 
Grand  Banks  are  the  favorite  fishing 
grounds  of  the  fleets  that  sail  from  Massa- 
chusetts and  Newfoundland  every  year  for 
cod  and  mackerel.     The  greater  Atlantic 


liners  usually  pass  to  the  south  of  the  Grand 
Banks  in  order  to  avoid  the  fogs,  the  ice- 
bergs and  the  fishing  vessels  which  obstruct 
the  more  northern  route.  But  in  early  sum- 
mer the  tourist  on  a  vessel  sailing  from  a 
Canadian  port  and  crossing  the  Grand 
Banks  can  hardly  fail  to  have  the  pleasure 
of  seeing  one  or  more  of  these  great  travel- 
ers from  the  Arctic,  as  well  as  numbers  of 
the  fishing  schooners  themselves,  working 
in  these  shallower  waters. 

We  observe  that  the  ice  of  the  bergs  looks 
like  great  masses  of  chalk  or  loaf  sugar, 
varnished,  if  you  please,  or  glistening  like 
powdered  glass.  At  times  it  is  pure  white, 
at  others  it  looks  greenish,  and  we  note  that 
this  greenish  tone  is  caused  by  the  reflection 
of  light  upon  masses  of  ice  under  water, 
thrown  back  ^pon  the  exposed  surface.  The 
shadow  side,  away  from  the  sunlight,  is  a 
beautiful  blue,  traceable  to  the  reflection 
from  the  sky.  W^e  also  see  icebergs  of  a 
beautiful  blue  color,  and  these  are  built  up 
of  ice  formed  from  fresh  water,  the  water 
melting  upon  the  surface  of  the  glaciers, 
due  to  evaporation,  rain  and  melting  snow, 
being  different  from  ice  or  frozen  water, 
containing  salt,  in  that  being  much  thinner 
or  porous,  it  absorbs  light.  Charming  cobalt 
blue  bands  are  sometimes  seen  running 
through  bergs,  and  these  are  the  streams  of 
fresh  water  frozen  before  the  berg  was 
formed,  invaluable  as  the  fresh  water  sup- 
ply of  the  Arctic  ships. 

Let  us  look  at  that  great  glacier  with  ir- 
regular front,  as  high  as  a  six-story  house, 
with  a  length  of  a  mile  and  a  half.  We 
are  steaming  about  four  miles  away,  and 
the  day  is  beautifully  clear,  with  bright 
sunshine.  The  air  is  crisp,  like  one  of  our 
winter  days,  the  water  calm  as  a  mill  pond, 
and  a  great  silence  reigns.    Floating  pieces 
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of  ice  called  fioebergs  and  icepans,  with  a 
seal  lying  asleep  upon  them,  float  by.  Arctic 
birds,  the  puffin,  eider  duck,  mollomoke» 
and  kittiwakes,  fly  past ;  a  charming  tran- 
quillity rests  over  all  and  we  feel  at  peace 
with  all  the  world.  A  great  boom  is  heard, 
like  the  report  of  a  big  gun,  echoed  and  re- 
re-eehoed  till  it  dies 
away.  We  look  toward 
the  glacier.  A  mass 
of  the  ice,  as  large  as 
eight  city  houses,  is 
slowly  detach ing  and 
sliding  away,  sinking, 
sinking  very  slowly, 
pushing  in  front  of 
it  a  high  green  wave 
of  water,  which  ap- 
proaches like  a  wall. 
As  we  look  the  mass 
turns  over,  and  as  a 
portion  rises  the  water 
is  thrown  off  in  a  great 
cataract.  The  mass 
sinks  out  of  sight,  now 
it  rises  again.  It  rocks 
from  side  to  side,  sinks 
again,  nearly  out  of 
sight ;  rises  again,  turns 
a  little,  and  thus  for  twenty  minutes  it 
keeps  moving.  The  waves  have  reached  our 
ship,  and  we  rock,  heave  and  dip  under 
their  influence.  At  last  the  berg  has  set- 
tled quietly,  and  is  floating  with  the 
tide,  A  beautiful  blue  cave  is  visible, 
a  great  turret  at  one  end,  a  sloping 
mass  rising  toward  the  opposite,  A 
great  concave  channel  slanting  along  its 
base  shows  the  former  action  of  the  water 
line.  This  berg  will  float  southward,  grad- 
ually melting,  changing  its  form,  becoming 
smaller,  and  finally  mingling  with  the  wa- 


ters of  the  Atlantic, 
bom  and  dies. 
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Thus  an  iceberg  is 


TBimDAD  AND  ITS 

BITUHUrOUS  LAKE 

Columbus  discovered  Trinidad  in  1498, 


THE  QREAT  ASPHALT  LAKE  OP  TRINIDAD. 


and  gave  it  that  name  because  of  the  three 
mast-like  mountains  on  it  which  appeared 
to  rise  directly  out  of  the  sea.  With  the 
island  of  Tobago  it  forms  the  British  crown 
colony  of  Trinidad.  Trinidad  has  1,754 
square  miles  and  its  chief  town  has  the 
singular  name  Port  of  Spain.  At  the  near- 
est point  it  is  only  9  miles  across  the  Gulf 
of  Paria  to  the  mainland  of  Venezuela. 

Near  the  village  of  La  Brea  is  a  strange 
fresh-water  lake  of  about  300  acres,  the  sur- 
face of  which  is  covered  with  pitch.  The 
asphalt  bubbles  up  in  the  center  and  hard- 
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Nothing  alive  can  brave  the  hurricane. 
The  man  who  will  keep  close  within  a  tent, 
with  his  head  wraj»jw(l  in  a  blanket,  wall 
survive,  but  he  will  suffer  with  the  heat  al- 
most as  severely  as  if  in  an  oven,  and  for 
days  thereafter  with  j)ain  from  smarting 
nostrils  and  inflamed  ears  and  eves.  Old- 
time  plainsmen  who  know  about  all  the 
hardships  a  man's  anatomy  can  experience, 
are  a  unit  in  saying  that  the  desert  sand 
storm,  more  particularly  a  Death  Valley 
sand  storm,  is  the  most  trying  physical  or- 
deal. The  mountains  which  bulwark  Death 
Vallev  show  the  terrific  erosion  of  their 
flintv  faces  by  successions  of  these  tem- 
pests.  Here  and  tliere  are  starved  grease- 
root  plants,  like  stunted,  starved  trees  that 
have  been  half-buried  in  the  sand  during 
these  storms.  ^Many  a  man  who  has  been 
a  desert  teamster  or  a  mining  prospector 
has  suffered  chronic  inflammation  of  the 
eyes  by  reason  of  having  experienced  one 
of  these  whirlwinds  of  alkali  sand. 

The  nearest  water  course  U)  Death  Val- 
ley IS  the  AmariTosa  River,  a  little  stream 
that  trickles  down  in  an  enormous  bed  from 
away  up  among  the  mountains  in  Xevada. 
Centuri(\s  ago  tlu?  Amargosa  was  a  mighty, 
roaring  torreiit  that  eroded  granite  rocks 
and  ate  a  river  bed  half  a  mile  wide  for 
over  eighty  miles.  The  Amargosa  toucIH^J 
the  extn^me  southwestern  end  of  Death  Val 
l(fv  and  in  this  localitv  lizards  and  venom- 
ous  crawling  things  may  l)e  occasionally 
seen  darting  from  under  ihe  rocks.  In  the 
same  localitv  tinv  rivulets  of  heavilv 
eharg(»d  b(>rax  water  issue  from  the  base 
of  ancient  volcanoes  and  form  in  pools. 
Hundreds  of  acres  of  the  purest  borax  are 
en^ated  here  by  the  intense  evaporation, 
inid  hirjL''e  fortunes  have  been  made  by  Cali- 
fornians.  who  haul  the  product  across  the 


desert  to  the  railroad  station  in  Mojav 
Death  Valley  gets  its  name  from  i 
ghastly  aspect,  its  desolation,  and  its  deadl 
effect  upon  many  a  venturesome  or  igii< 
rant  mining  prospector  who  has  attempte 
to  cross  it  in  the  summer,  and  who  has  die 
of  thirst  there.  Among  all  the  tales  of  grii 
hardshii)3  and  dreadful  suffering  by  em 
grants  to  California  before  there  were  rai 
roads  west  of  the  Missouri  River,  none  : 
sc  pitiful  as  that  of  the  party  who  got  loi 
in  Death  Valley  in  1849.  There  were  fi\ 
hundred  emigrants  in  a  caravan  at  Sa 
Lake  City  in  August  of  that  year.  A" 
were  going  to  the  gold  fields  of  California 
A  division  of  opinion  arose  as  to  the  safes 
and  easiest  trail  across  the  trackless  plain 
and  the  Sierras  to  the  new  El  Doradr 
Some  two  hundred  of  the  party  struck  on 
for  the  southeast  and  found  the  old  Sant 
Fe  trail,  wiiich  finally  led  them  to  souther 
(y^iliforni^a.  The  rest  went  plodding  in 
caravan  across  the  wastes  of  southern  Utal: 
There  was  nothing  to  show  them  the  wa, 
through  the  lifeless,  roasting  valley,  pas 
the  bald  mountains, and  then  westward  ove 
the  towering  Sierras. 

The  caravan  was  in  the  laud  of  IhlrsI 
For  four  months  the  starving,  half-craze< 
men  and  women  wandered  hither  and  yoi 
through  the  region  of  horror,  seeking  somi 
pass  between  tne  mountains  to  the  Pacifi* 
Ocean,  ilirages  led  them  vainly  awa; 
from  the  trail.  Their  wagons  fell  apar 
from  dryness,  and  horses  daily  fell  unde: 
the  withering  heat.  The  oxen  fell,  an( 
the  stalwart  men  sickened  and  died  in  th< 
camps.  One  day  nine  young  men  becanw 
sej)arated  from  the  main  party,  and  yean 
later  their  whitened  bones  were  found  ii 
an  extinct  volcano  crater,  where  thev  hac 
crawled  in   their  deliriuin  and  weakness 
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For  days  the  gaunt,  weak  men  in  the 
party  went  without  food.  The  days  were 
too  hot  to  be  out  in  the  sun,  and  they  con- 
fined their  efforts  to  the  nights  for  finding 
paths  that  might  lead  out  of  the  roasting 

tomb. 

At  last  eighty-two  of  the  original  party 
— now  mere  skeletons  and  so  weak  they 
could  scarcely  walk — found  a  passageway 
through  the  Funeral  Mountains,  and  sum- 
moning all  their  little  remaining  strength, 
managed  to  get  up  and  out  of  Death  Val- 
ley into  the  cool  and  well-watered  region  of 
southern  California,  beyond  the  Sierras. 
One  of  the  party,  the  Kev.  J.  W.  Grier, 
weighed  188  pounds  when  he  left  Salt  Lake 
City,  and  when  he  reached  Los  Angeles 
eighteen  weeks  later  his  weight  was -down 
to  92  pounds.  Two  of  his  brothers  and 
one  of  liis  sisters-in-law  died  during  the 
awful  journey. 

The  story  of  the  destroyer  is  not  told 
without  an  account  of  Lieutenant  Wheeler. 
Wheeler  was  a  young  officer  fresh  from 
West  Point,  who,  immediately  upon  his 
graduation,  in  1870,  was  assigned  to  a  one- 
company  post  in  western  Nevada.  After 
going  through  the  loneliness  of  a  Nevada 
winter  in  his  little  post,  under  direct  com- 
mand of  his  captain,  a  former  West  Point 
instructor,  with  whom  he  had  quarreled  at 
the  academy,  Wheeler  came  to  an  open  per- 
sonal breach  with  his  captain  in  the  spring 
and  vowed  henceforth  he  would  speak  no 
words  to  his  superior  other  than  those  en- 
joined upon  him  by  the  military  regula- 
tions. The  captain,  resenting  his  subor- 
dinate's silence,  piled  upon  him  every  dis- 
agreeable, onerous  and  unnecessary  duty 
conceivable. 

In    July,     1871,    his    captain    ordered 
young  Wheeler  to  take  two  men  and  search 


for  the  most  direct  path  across  Death  Val- 
ley. Wheeler  marched  off  in  the  direction 
of  the  mantrap,  and  when  he  arrived  at  the 
edge  of  the  valley  of  destruction  he  sought 
a  guide.  A  halfbreed  Mexican  and  Indian 
volunteered  for  $20  to  steer  the  party 
across.  "Here  is  your  money,"  shouted 
Wheeler,  "and  now  I'll  hold  you  to  what 
you  said.     Start  across." 

The  halfbreed,  frightened  at  the  earnest- 
ness of  the  man  whom  he  had  expected  to 
hoodwink,  began  to  back  and  fill  on  his 
offer.  "Fix  bayonets,"  ordered  Wheeler  to 
his  two  men.  They  did  so.  "Now  march 
that  man  across  that  pit  in  front  of  you." 

Toward  nightfall  the  three  started,  the 
two  soldiers  wuth  fixed  bayonets,  the  guide 
in  front  of  them.  The  next  morning  the 
two  soldiers  came  back  separately.  One 
was  utterly  raving  and  permanently  insane. 
The  other,  suffering  from  sun-stroke,  drank 
a  few  drops  from  Wheeler's  canteen,  then 
lay  down  to  rest  in  a  boulder's  shade.  In 
the  afternoon  he  was  dead.  Wheeler  was 
never  sane  after  his  all-night  vigil  waiting 
by  the  side  of  Death  Valley  for  his  two 
men  to  come  back.  The  guide  wandered 
oiff  from  the  two  soldiers  and  was  never 
seen  alive  again,  although  his  wife  identi- 
fied his  bones  the  following  winter  by 
means  of  a  string  of  beads  which  he  wore 
around  his  neck. 

«3e   jt   ^ 

BORAX  AND  ITS  PRODUCTION 

Every  man  who  went  to  California  in  the 
early  '50s  hoped  to  have  a  gold  mine  of  his 
own,  where  he  could  settle  down  and  be- 
come as  wealthy  as  a  national  bank  with 
little  or  no  exertion.  But  unfortunately 
nature  has  not  provided  enough  gold  minee 
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to  go  all  aroand.  ConseqoentlT  ii  ms  not 
long  liefore  the  coontrv  wai  floo<leil  with 
a  tatterdemalion  swarm  of  men,  half 
miners,  half  tenderfeet,  who,  instead  of 
l>eing  iheir  own  millionaires,  were  seeking 
an  opi>ortunitv  to  relieve  the  ache  nndcr 
their  bells.  Thev  were  also  bent  oo  di=<x>v- 
ering  something — that  is  what  they  had 
come  for — and  if  it  conldn't  be  a  gold 
mine  it  might  be  a  silver  mine,  a  diamond 
drift  or  anything — they  cared  very  little 
what.  And  that  is  how  the  vast  borax  de- 
j>osits  of  the  region  came  to  be  iineanhed. 
Previotis  to  that  time  borax  came  mostly 
from  Asia,  and  it  was  an  expensive  and 
tittle  known  commodity,  sold  from  some 
small  glass  bottle  on  the  apothecary's  shelf, 
Bttt  within  ten  years  after  the  time  the  dis- 
apjKjintcd  gold  miners  found  the  deposits 
of  borax  it  had  become  almost  as  common  as 
table  salt.  Today  the  work  of  digging, 
transporting  and  refining  it  has  grown  to 
be  a  vast  industry. 

Borax  was  discovered  out  west  by  a  man 
with  an  idea.  Dr.  John  A.  Veatch  was  a 
good  deal  of  a  geologist,  and  when  he  went 
west  to  look  for  gold  and  saw  the  vast 
stretches  of  parched  and  bitter  alkaline 
plains  he  concluded  from  his  knowledge  of 
rock  formations  that  borax  could  be  found 
samewherc  in  the  region.  So  he  began  to 
i<xjk  for  it  deliberately,  and  one  day  early 
in  1S5C  his  prospecting  spade  struck  a 
small  deposit  in  a  dried  lake  bottom.  It 
was  not  worth  much,  but  it  set  a  great  crowd 
of  miners  peering  about  in  the  tope  of  find- 
ing better  deposits,  A  few  years  after, 
some  prospectors  discovered  that  the  bot- 
toms of  several  California  lakes  were  full 
of  borax  crystals,  and  from  mining  in  the 
earth  they  began  pumping  water  out  of 
huge  caissons  set  in  the  mud  and  then  dig- 
ging the  earth  up  inside  them  and  wat 
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out  the  crystals.  Although  the  borax  thus 
found  was  not  pure  it  could  be  used  for 
manufacturing  fluxes  of  various  sorts,  and 
the  substance  was  greatly  cheapened. 

But  the  greatest  discovery  was  made  in 
that  great,  hot  region,  "Death  Valley,"  in 
California.  It  was  made  in  a  most  ro- 
mantic way.  In  1880  Aaron  Winters  lived 
with  his  wife,  Kosie,  in  a  gulch  known  as 
Ash  Meadows,  not  far  from  the  deadly 
mouth  of  Death  Valley.  He  was  so  fond 
of  his  jvife  that  he  would  not  allow  her  to 
be  long  absent  from  him,  although  their 
little  hut  on  the  side  of  the  mountain  was 
100  miles  from  the  nearest  neighbor  in  a 
wild,  rugged,  forsaken  country.  One  day 
a  desert  tramp  came  along  and  stopped  over 
night  at  the  Winters  home  and  told  the 
hunter  about  the  borax  deposits  of  Nevada. 
When  he  went  away  Winters  thought  that 
he  had  seen  deposits  of  the  kind  described 
on  his  explorations  down  into  Death  Val- 
ley. Accordingly  the  strange  couple  went 
together  to  make  the  search,  having  pre- 
viously provided  themselves  with  certain 
test  chemicals,  which,  when  combined  with 
borax  and  ignited,  would  produce  a  green 
flame. 

Having  procured  a  piece  of  the  substance 
which  he  believed  to  be  borax,  Winters  and 
his  wife  waited  for  nightfall  to  make  the 
test.  How  would  it  burn  ?  For  years  they 
had  lived  like  Piutes  on  the  desert,  entirely 
without  luxuries  and  often  wanting  for  the 
very  necessities  of  life.  Would  the  match 
change  all  that  ?  Winters  held  the  blaze  to 
the  substance  with  a  trembling  hand,  then 
shouted  at  the  top  of  his  voice:  "She  burns 
green,  Eosie!     We're  rich!     We're  rich!" 

Thev  had  found  borax.  The  mine  was 
sold  for  $20,000,  and  Winters  took  Eosie 
to  a  ranch  in  Nevada,  but  she  could  not 


stand  prosperity,  and  a  few  years  later  she 
died. 

Borax  crystals  are  no  longer  dug  even  in 
California  and  Nevada,  because  the  sub- 
stance has  been  found  in  much  more  conve- 
nient form  for  refining  in  combination  with 
lime.  In  this  state  it  occurs  in  mountain 
strata,  and  it  has  to  be  mined  exactly  like 
silver  or  copper,  but  the  cost  is  far  greater. 
In  the  first  place  the  region  is  totally  desti- 
tute of  water  and  fuel  of  any  kind,  both  of 
which  have  to  be  transported  long  distances. 
Indeed,  so  dry  is  the  country  that  work- 
men frequently  go  insane,  and  both  men 
and  horses  perish  miserably  from  thirst  if 
water  is  not  kept  constantly  at  hand. 

Besides  all  of  the  difficulties,  accentuated 
by  the  necessity  of  having  the  finest  ma- 
chinery and  skilled  labor,  all  of  the  ore  has 
to  be  transported  for  scores  of  miles  over 
the  desert  before  it  reaches  the  railroads. 

This  work  is  mostly  done  by  the  aid  of 
huge  wagons  with  broad-tire  \vheels,  weigh- 
ing about  8,000  pounds  each  and  having  a 
carrying  capacity  of  20,000  pounds.  To 
each  wagon  several  teams  of  horses  and 
mules  are  hitched,  and  the  long  trip  across 
the  desert  and  through  perilous  mountain 
passes  begins.  One  of  the  wagons  in  the 
train  is  provided  with  a  tank  of  water,  for 
it  would  Ixi  impossible  to  travel  without  it. 
The  drivers  are  rugged,  fearless  men,  par- 
taking of  the  characteristics  of  the  country. 
Thev  can  swear  as  artisticallv  at  their 
mules  as  any  teamsters  in  the  world,  and 
can  drink  as  much  whisky,  but  they  are 
withal  a  hearty,  hospitable  set. 

On  reaching  the  railroad  the  ore  from  the 
great  wagons  is  loaded  on  box-cars  and 
transported  several  hundred  miles  to  the 
refineries,  one  of  the  largest  of  which  is  lo- 
cated on  San    Francisco    bay.     Here   the 
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rough,  broken  masses  of  brown  rock  are  un- 
loaded at  the  door  of  a  long,  shed-like  build- 
ing, and  the  process  which  is  to  transform 
it  into  beautiful  crystals  of  borax  is  soon 
under  way.  The  crude  material  first  passes 
between  the  jaws  of  a  rock-breaker,  from 
which  it  comes  out  in  small,  pebble-like 
pieces.  Then  it  goes  into  the  hopper  of  a 
machine  not  unlike  an  old-fashioned  buhr- 
stone  flour-mill,  w^here  it  is  thoroughly  pul- 
verized. It  now  has  about  the  appearance 
of  buckwheat  flour,  and  is  ready  for  the 
final  process  of  separating  the  borax. 

To  accomplish  this  it  is  thrown  into  a 
great  steam  chest  or  pressure  boiler,  called  a 
digester,  and  carbonate  soda  in  a  fixed  pro- 
l)ortion  is  added.  Wlien  heat  is  applied  in 
the  furnace  below  and  the  mass  within  the 
boiler  is  churned  \\\i\\  plungers,  the  diges- 
tion in  the  big  stomach  begins.  The  car- 
bonic acid  in  the  carbonate  of  soda  sudden- 
ly deserts  the  soda,  and  unites  after  many 
spurts  and  fizzings  with  the  lime  in  the 
borax  ore,  which  is  nothing  more  than  bo- 
rate of  lime.  Then  the  boracic  acid  in  the 
ore  finds  more  attractive  company  with 
the  deserted  soda,  and  in  the  united  state 
be(;omes  bichlorate  of  sodium,  which  is  onlv 
the  aristocratic  name  for  borax.  It  is  still 
in  solution,  however,  and  as  soon  as  it  cools 
off  it  is  run  into  great  vats  filled  with  a 
mvriad  of  steel  rods.  On  these  rods  the 
borax  crystallizes  just  as  rock  candy  clings 
to  a  string.  When  the  borax  is  all  out  of 
solution  the  rods  are  withdrawn  from  the 
water,  and  the  crystals  of  borax  scraped 
off.  I>y  dissolving  them  again  and  recrys- 
tallizing,  a  purer  form  of  borax  is  secured. 
Wlu^n  powdered  it  is  ready  for  the  market. 

Borax  is  used  in  hundreds  of  different 
ways,  and,  as  ])eoplo  become  more  famil- 
iar with  it,  the  demand  grows  greater.    The 


great  packers  consume  large  quantities  in 
the  dry  packing  of  meat  for  export,  and 
iron  and  glass  workers  and  enameling  fac- 
tories use  it  constantly  as  a  flux. 

But  the  greatest  portion  of  the  whole 
amount  is  consumed  in  the  household.  Not 
being  a  patented  conmiodity  it  sells  at  its 
real  market  value,  w^hich  is  about  7  cents  a 
pound.  Its  alkaline  properties  make  it  val- 
uable for  softening  hard  water,  and  for 
cleaning  woodwork.  Almost  every  house- 
wife is  familiar  with  it.  It  is  alsp  used  in 
various  ways  as  a  medicine  and  in  the 
toilet.  It  is  also  said  to  be  death  on  insects 
of  all  kinds. 

An  artificial  ivory,  called  lactitis,  is  now 
made  of  skimmed  milk  coagulated,  mixed 
with  borax,  and  submitted  to  tremendou  . 
pressure.  This  substance  is  used  for  combL, 
billiard  balls  and  other  articles. 

»*•      «3i      «^ 

THE  GRAND  CANYON  OF 
ARIZONA 

Travelers  agree  that  the  Grand  Canyon 
of  Arizona,  formed  where  the  Colorado 
river  has  carved  a  great  channel  for  itself 
across  the  northwestern  part  of  that  terri- 
tory, is  the  most  wonderful  of  all  scenic 
displays  in  the  world.  For  many  years  this 
amazing  chasm  was  unknown  to  white  men 
or  unvisited  by  them,  but  in  more  recent 
times  trails  were  cut  and  then  roads,  and 
now  a  railway  has  been  built  until  it  may 
be  viewed  with  entire  comfort  and  ease  by 
any  one  who  takes  the  transcontinental 
journey  by  way  of  the  railway  which 
reaches  the  brink  of  the  canyon.  As  access 
became  easier  and  travelers  began  to  in- 
crease in  number,  the  beauties  and  gran- 
deur of  the  place  became  better  known. 


^^maxir^g  Vi/ortder^  of  /fature 

Tchday   it   is   the   favored   destination   of       Las  published  a  book  of  great  value,  de- 


jeologists,  artiata  and  explorers  who  find  no 
other  scene  so  worthy  of  their  attention  in 
all  the  world.  Some  of  the  most  eminent 
literary  men  and  graphic  lecturers  have 
journeyed  thither,  and  their  accounta,  al- 
though falling  far  ahort  of  givit^  a  com- 


iptive  of  that  exploration  and  others 
which  he  made  in  succeeding  years.  The 
artist  George  Wharton  James,  some  years 
later,  lived  for  a  considerable  period  on  the 
brink  of  the  Canyon  and  in  its  depths, 
studying  its  varied  moods  and  painting  it 


plete  idea  of  the  wonders  of  the  place,  are 
the  next  thing  to  a  pergonal  journey  of 
investigation. 

The  first  real  exploration  of  the  Grand 
Canyon  was  made  by  Major  J,  W.  Powell 
in  1869,  and  since  that  time  no  other  ex- 
ploration has  equaled  his  journey  in  dar- 
ing or  Burpassecl  it  ia  achievements.     He 


in  intimacy,  with  the  result  that  he  too 
issued  a  beautiful  volume  which  serves  as 
the  best  reference  book  and  guide  to  the 
region.  Other  minor  books  have  been  pub- 
lished, including  artistic  and  valuable 
guides  issued  by  the  railway  company. 
Magazine  articles  have  been  contributed  by 
such  authors  as  C.  F.  Lummis,  Harriet 
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Monroe^  Joaquin  Miller,  Uamlin  Garland, 
Charlea  Lhidlf^' Warner  and  others.  Poets, 
tor>,  as  well  as  painters  and  photographers, 
have  lent  their  art  in  the  effort  to  interpret 
and  picture  tlie  glories  of  the  Canyon.  It 
is  a  subject  of  never  failing  interest  and 
one  to  which  no  one  has  yet  done  justice. 

Few  men  have  known  the  Grand  Canyon 
of  Arizona  better  than  did  C.  ^V.  Iliggins, 
who  camped  in  it,  travele^l  all  its  trails, 
and  studied  it  in  every  one  of  its  chang- 
ing conditions.  An  artist  by  tem[>erament, 
he  saw  the  sf>endid  scene  in  all  its  signifi- 
cance, and  with  a  graphic  [K;n  told  what 
ho  saw  in  moilest  fashion.  The  account 
which  follows  is  condense^l  from  an  article 
by  Mr.  Iliggins. 

"The?  (.^olorado  is  one  of  the  great  rivers 
of  North  America.  Formed  in  southern 
Utah  by  the  confluence  of  the  Green  and 
Grand,  it  interw^cts  the  northwestern  cor- 
ner of  Arizona,  and,  Woming  the  eastern 
Ixiundary  of  Nevada  and  California,  flows 
Sfmthward  until  it  reaches  tidewater  in  the 
Gulf  of  ('alifornia,  Mexico.  It  drains  a 
territory  of  J>00,000  si]uare  miles,  and, 
traced  back  to  the  riw?  of  its  principal 
wiurcf,  is  2,000  miles  long.  At  two  iK>iiits, 
Neerlles  and  Yuma  on  the  C-alifornia 
lK)undary,  it  is  croswd  by  u  niilroa<l.  Else- 
where its  course  jicfs  far  from  C/aucasian 
M*ttlc?ments  and  fur  from  \\\i\  routers  of  com- 
mon travel,  in  the  heart  of  a  vast  region 
fenced  on  the  one  hand  by  arid  j)lains  or 
deep  forests  and  rm  the  other  by  formid- 
able mountains. 

'*Tbe  ^ar!;.'  .Sjiani-ih  explorers  first  re- 
jKiru-d  it  *o  th'-  '-ivilized  world  in  1540, 
Two  -^'ijuris^t-  '•rj/''!i*ions  lx»coming  ac- 
fjuaiijt^-'J  v.itfj  ♦},«.  r':\'*'r  for  a  comparatively 
^hor!  'Jl'^uji'-i-  'a)/,\i'  j'rj-  mouth,  and  an- 
\fjurui:y\uii  from  the  Moki  Pueblos 


northwestward  across  the  desert,  obtaining 
the  first  view  of  the  Big  Canyon,  failing  in 
every  effort  to  descend  the  canyon  wail,  and 
spying  the  river  only  from  afar.  Again,  in 
1776,  a  Spanish  priest  traveling  southward 
through  Utah  struck  off  from  the  Virgin 
Siver  to  the  southeast  and  found  a  practi- 
cable crossing  at  a  point  that  still  bears  the 
name  'Vade  de  los  Padres.' 

^*For  more  than  eighty  years  thereafter 
the  Big  Canyon  remained  unvisited  except 
by  the  Indian,  the  Mormon  herdsman  and 
the  trapper,  although  the  Sitgreaves  expedi- 
tion of  1851,  journeying  westward,  struck 
the  river  about  150  miles  above  Yuma,  and 
Lieutenant  Whipple  in  1854  made  a  survey 
for  a  practicable  railroad  route  along  the 
thirty-fifth  parallel,  where  the  Santa  Fe 
railway  has  since  been  constructed. 

"The  establishment  of  military  posts  in 
New  Mexico  and  Utah  having  made  desir- 
able the  use  of  a  waterway  for  the  cheap 
transportation  of  supplies,  in  1857  the  War 
Department  dispatched  an  expedition  in 
charge  of  Lieutenant  Ives  to  explore  the 
Colorado  as  far  from  its  mouth  as  naviga- 
tion should  be  found  practicable.  Ives  as- 
cended the  river  in  a  specially  constructed 
steamboat  to  the  head  of  Black  Canyon,  a 
few  miles  below  the  confluence  of  the  Vir- 
gin River  in  Nevada,  where  further  navi- 
gation became  impossible;  then,  returning 
to  the  Needles,  he  set  off  across  the  country 
toward  the  northeast.  He  reached  the  Big 
Canyon  at  Diamond  Creek  and  at  Cataract 
Creek  in  the  spring  of  1858,  and  from  the 
latter  point  made  a  wide  southward  detour 
around  the  San  Francisco  Peaks,  thence 
northeastward  to  the  Moki  Puehlos,  thence 
eastward  to  Fort  Defiance,  and  so  back  to 
civilization. 

"That  is  the  history  of  the  eicplorauons 
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of  the  Colorado  up  to  forty  years  ago.  Its 
exact  course  was  unknown  for  many  hun- 
dred miles,  even  its  origin  being  a  matter 
of  conjecture.  It  was  difficult  to  approach 
within  a  distance  of  two  or  three  miles  from 
the  channel,  while  descent  to  the  river's 
edge  could  be  hazarded  only  at  wide  inter- 
vals, inasmuch  as  it  lay  in  an  appalling  fis- 
sure at  the  foot  of  seemingly  impassable 
cliflF  terrace  that  led  down  from  the  bor- 
dering plateau ;  and  to  attempt  its  naviga- 
tion was  to  court  death.  It  was  known  in  a 
general  way  that  the  entire  channel  be- 
tween Nevada  and  Utah  was  of  the  same 
titanic  character,  reaching  its  culmination 
nearly  midway  in  its  course  through  Ari- 
zona. 

"In  1869  Major  J.  W.  Powell  undertook 
the  exploration  of  the  river  with  nine  men 
and  four  boats,  starting  from  Green  Kiver 
City,  on  the  Green  Eiver,  in  Utah.  The 
project  met  with  the  most  urgent  remon- 
strance from  those  who  were  best  ac- 
quainted with  the  region,  including  the  In- 
dians, who  maintained  that  boats  could  not 
possibly  live  in  any  one  of  a  score  of  rapids 
and  falls  known  to  them,  to  say  nothing  of 
the  vast  unknown  stretches  in  which  at  any 
moment  a  Niagara  might  be  disclosed.  It 
was  also  currently  believed  that  for  hun- 
dreds of  miles  the  river  disappeared  wholly 
beneath  the  surface  of  the  earth. 

"Powell  launched  his  flotilla  on  May  24, 
and  on  August  30  landed  at  the  mouth  of 
the  Virgin  River,  more  than  one  thousand 
miles  by  the  river  channel  from  the  place 
of  starting,  minus  two  boats  and  four  men. 
One  of  the  men  had  left  the  expedition  by 
way  of  an  Indian  reservation  agency  be- 
fore reaching  Arizona,  and  three,  after 
holding  out  against  unprecedented  terrors 
for    many    w^eks^    had    finally    become 


daunted,  choosing  to  encounter  the  perils 
of  an  unknown  desert  rather  than  to  brave 
any  longer  the  frightful  menaces  of  that 
Stygian  torrent.  These  three,  unfortun- 
ately making  their  appearance  on  the  pla- 
teau at  a  time  when  a  recent  depredation 
was  colorably  chargeable  upon  them,  they 
were  killed  by  Indians,  their  story  of  hav- 
ing come  thus  far  down  the  river  in  boats 
being  wholly  discredited  by  their  captors. 

"Powell's  journal  of  the  trip  is  a  fascin- 
ating tale,  written  in  a  compact  and  modest 
style,  which,  in  spite  of  its  reticence,  tells 
an  epic  story  of  purest  heroism.  It  defin- 
itely established  the  scene  of  his  explora- 
tion as  the  most  wonderful  geological  and 
spectacular  phenomenon  known  to  man- 
kind, and  justified  the  name  which  had 
been  bestowed  upon  it^ — the  Grand  Canyon, 
sublimest  of  gorges,  Titan  of  chasms. 
Many  scientists  have  since  visited  it,  and, 
in  the  aggregate,  a  large  number  of  unpro- 
fessional lovers  of  nature;  but  until  a  few 
years  ago  no  adequate  facilities  were  pro- 
vided for  *tlie  general  sight-seer,  and  the 
world's  most  stupendous  panorama  was 
known  principally  through  report,  by  rea- 
son of  the  discomforts  and  difficulties  of  the 
trip,  which  deterred  all  except  the  most 
indefatigable  enthusiasts.  Even  its  geo- 
graphical location  is  the  subject  of  wide- 
spread misapprehension. 

"Its  title  has  been  pirated  for  application 
to  relatively  insignificant  canyons  in  dis- 
tant parts  of  the  country,  and  thousands 
of  tourists  have  been  led  to  believe  that 
they  saw  the  Grand  Canyon,  when,  in  fact, 
they  looked  upon  a  totally  different  scene, 
between  which  and  the  real  Grand  Canyon 
there  is  no  more  comparison  ^than  there  is 
between  the  Alleghenies  or  Trosachs  and 
the  Himalayas.'     There  is  but  one  Grand 
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any  considerable  fragments  remain,  they 
bound  onward  like  elastic  balls,  leaping 
in  wild  parabola  from  point  to  point,  snap- 
ping trees  like  straws;  bursting,  crashing, 
thundering  down  the  declivities,  until  they 
make  a  last  plunge  over  the  brink  of  a 
void;  and  then  there  comes  languidly  up 
the  cliff  sides  a  faint  roar,  and  your  boulder 
that  had  withstood  the  buffets  of  centuries 
lies  scattered  as  wide  as  Wycliffe's  ashes, 
although  the  final  fragment  has  lodged 
only  a  little  way,  so  to  speak,  below  the 
rim.  Such  performances  are  frequently 
given  in  these  amphitheaters  without  hu- 
man aid,  by  the  mere  undermining  of  the 
rain,  or  perhaps  it  is  here  that  Sisyphus 
rehearses  his  unending  task.  Often  in  the 
silence  of  the  night  some  tremendous  frag- 
ment has  been  heard  crashing  from  terrace 
to  terrace  with  shocks  like  thunder  peal. 

"The  spectacle  is  so  symmetrical,  and  so 
completely  excludes  the  outside  world  and 
its  accustomed  standards,  it  is  with  diffi- 
culty one  can  acquire  any  notion  of  its  im- 
mensity. Were  it  half  as  deep,  half  as 
broad,  it  would  be  no  less  bewildering,  so 
utterly  does  it  baffle  human  grasp." 

Within  the  last  few  years  a  hotel  has 
been  built  on  the  very  verge  of  the  canyon, 
and  a  railway  has  been  built  which  connects 
directly  with  the  transcontinental  trains  at 
the  station  of  Williams,  Arizona.  This 
makes  the  journey  available  for  any  trav- 
eler, and  since  the  train  service  to  the  rim 
of  the  canyon  was  established,  visitors 
have  multiplied  rapidly.  This  is  one  of 
nature's  marvels  which  can  not  be  spoiled 
by  the  arrival  of  numbers  or  the  building- 
of  hotels,  so  enormous  is  it,  and  with  the 
Colorado  river  still  roaring  in  its  channel, 
continuing  the  mighty  work  of  erosion,  we 
may  presume  that  the  Grand  Canyon  of 


Arizona  will  remain  as  long  as  the  world 
lasts,  carving  a  deeper  gorge,  century  by 
century,  inspiring  profound  emotions  in 
the  beholders  after  generations  have  passed. 


»*•      «3i      «^ 
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THE  DAKOTA  '<BAD  LANDS 


Hardly  more  than  half  a  century  ago, 
some  of  our  greatest  statesmen  earnestly 
opposed  any  legislation  or  expenditure  for 
the  development  or  the  exploration  of 
the  great  region  of  the  United  States 
west  of  the  Mississippi  river.  Even 
Daniel  Webster,  when  the  first  transcon- 
tinental railway  was  under  discussion  in 
Congress,  declared  that  he  would  never  vote 
to  appropriate  one  cent  to  connect  the  east 
with  the  Pacific  coast,  across  thousands  of 
miles  of  utterly  worthless,  uninhabitable 
desert  country.  A  few  government  explor- 
ing parties  had  traversed  the  great  west 
and  reported  on  it,  and  accounts  of  various 
regions  had  come  from  daring  pioneers  and 
explorers  who  had  forced  their  way  be- 
yond the  frontier,  out  of  sheer  joy  of  life 
in  the  wilderness.  This  was  virtually  the 
extent  of  knowledge  of  what  is  now  the 
prosperous  and  populous  land  of  the  west. 

Such  areas  as  what  we  know  as  the  "Bad 
Lands"  of  Dakota,  the  "Terres  Mauvaises" 
of  the  French  voyageurs,  went  far  to  justify 
the  bad  name  which  was  ascribed  to  the 
entire  country  before  it  was  realized  that 
these  peculiar  formation^i  were  but  a  small 
portion  of  the  whole.  We  can  well  spare 
a  little  of  the  vast  domain  which  our  coun- 
try holds  between  the  Mississippi  and  the 
Pacific  to  display  the  varied  works  of  na- 
ture in  different  humors.  The  mountain 
ranges,  the  canyons,  the  waterfalls,  the  glow 
of  color  on  the  rock  walls  of  cliff  and  gorge 
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heat.  Within  the  crater,  as  without,  the 
8\irface  is  entirely  covered  with  volcanic 
rocks. 

Directly  north  of  the  island  is  Llao  Rock, 
a  grand  old  sentinel,  reaching  to  a  perpen- 
dicular height  above  the  surface  of  the  lake 
of  more  than  2,000  feet.  From  the  top  of 
it  you  can  drop  a  stone  and  it  will  grow 
smaller  and  smaller,  until  your  head  be- 
gins to  swim  and  you  see  the  stone  become  a 
mere  speck  and  fade  entirely  from  view; 
and  at  last,  nearly  half  a  mile  below,  it 
strikes  the  unruffled  surface  of  the  water 
and  sinks  forever  from  sight  in  the  depths 
of  an  almost  bottomless  lake. 

There  is  probably  no  other  point  of  in- 
terest in  America  that  so  completely  over- 
comes the  ordinary  Indian  wath  fear  as 
Crater  Lake.  From  time  immemorial,  no 
power  has  been  strong  enough  to  induce 
him  to  approach  within  sight  of  it.  For  a 
paltry  sum  ho  will  engage  to  guide  you 
thither,  but  before  you  reach  the  mountain 
top  will  leave  you  to  proceed  alone.  To 
the  savage  mind  it  is  clothed  with  a  deep 
veil  of  mvsterv,  and  is  the  abode  of  all 
manner  of  demons  and  unshapely  mon- 
sters. 

When  the  exploration  of  the  lake  was 
made,  boats  had  to  be  built  in  Portland, 
Oregon,  transported  340  miles  by  rail,  and 
then  carried  to  the  lake  on  wagons,  100 
miles  into  the  mountains,  where  they  were 
launched  over  sheer  cliffs  1,000  feet  high. 
Soundings  were  made  all  over  the  lake,  and 
the  greatest  depth  found  was  2,008  feet, 
while  GOO  feet  was  the  depth  of  the  shal- 
lowest water.  The  shore  is  entirelv  encir- 
cled  with  precipitous  cliffs,  coming  down 
at  but  one  place  as  low  as  500  feet  above 
the  w«tpr.     On  one  side,  however,  it  was 


possible  to  nlake  trails  to  the  water^s  edge. 
Grottoes,  bays,  islands,  cliffs  and  many 
strange  formations  help  to  magnify  the 
beauty  of  the  scene. 

In  closing  his  account  of  this  phenome- 
non, Mr.  Steel  says  in  part:  "Crater 
Lake  is  but  a  striking  memento  of  a  dead 
past.  Imagine  a  vast  mountain,  six  by 
seven  miles  through  at  an  elevation  of  8,000 
feet,  with  the  top  removed  and  the  inside 
hollowed  out  and  filled  with  the  clearest 
water  in  the  world  to  within  2,000  feet  of 
the  top;  then  place  a  round  island  in  one 
end,  845  feet  high,  in  which  dig  a  circular 
hole  tapering  to  the  center  like  a  funnel, 
100  feet  deep  and  475  feet  in  diameter, 
and  you  have  a  perfect  representation  of 
Crater  Lake.  The  surface  of  the  water  is 
twenty-three  feet  higher  than  the  summit  of 
Mount  Washington.  What  an  immense 
affair  it  must  have  been,  ages  upon  ages 
ago,  when,  long  before  the  hot  breath  of  a 
volcano  soiled  its  hoary  head,  standing  as 
a  proud  monarch,  with  its  feet  upon  earth 
and  its  head  in  the  heavens,  it  towered  far, 
far  above  the  mountain  ranges,  aye,  looked 
far  down  upon  the  snowy  peaks  of  Hood 
and  Shasta,  and  snuffed  the  air  beyond  the 
reach  of  Everest.  Then  streams  of  fire 
began  to  shoot  forth,  great  seas  of  lava  were 
hurled  upon  the  earth  beneath.  The  ele- 
ments seemed  bent  upon  establishing  hell 
upon  earth,  and  fixing  its  throne  upon  this 
great  mountain.  At  last  the  foundations 
gave  way  and  it  sank  forever  from  sight, 
down,  down,  down,  deep  into  the  bowels 
of  the  earth,  leaving  a  great  black,  smoking 
chasm,  which  succeeding  ages  filled  with 
pure,  fresh  water,  giving  to  our  day  and 
generation  one  of  the  most  beautiful  lakes 
within  the  vision  of  man." 
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CAtrSE  OF  EABTHQUAKES  AND 

VOLCANOES 

The  great  phenomena  of  nature  in  the 
course   of   ages   undergo   many   modifica- 
tions.    We  do  not  expect  that  there  will 
ever  again  be  an  age  of  ice  and  glaciers, 
a  carboniferous   age,   an  age  of  gigantic 
animals   and  reptiles,   nor  yet  a  general 
flood  over  the  continents.     And  yet  some 
of  the  great  forces  of  nature,  hardly  sec- 
ond in  magnitude  to  these  manifestations, 
repeat    themselves    at    frequent    intervals. 
Volcanoes  and  earthquakes,  for  instance, 
in  some  parts  of  the  globe  recur  with  great 
frequency,   while  elsewhere,   though   they 
may  be  virtually  unknown,  slight  shocks 
are  sometimes  felt.     It  often  happens  that 
just  as  the  world  has  settled  to  a  belief  that 
the  day  of  great  disasters  is  past,  some  vast 
catastrophe  occurs  which  destroys  life  and 
])roperty  through  a  large  area,  and  proves 
that  these  internal  forces  have  been  but 
slumbering  and  are  not  extinct.    Such  was 
the    circumstance  with  the  terrible  erup- 
tions of  May  8,  1902,  in  the  West  Indies. 
Mount  Pelee,  on  the  island  of  Martinique, 
and  La  Soufriere  on  the  island  of  St.  Vin- 
cent suddenly  burst  their  bounds,  and  al- 
most in  an  instant  destroyed  thousands  of 
lives  and  at  least  one  beautiful  and  pros- 
perous city.    It  has  been  many  years  since 
the  world  has  seen  a  catastrophe  equal  to 
this,  and  it  will  be  long  before  mankind 
rests  again  in  such  complacent  assurance 
that  there  is  no  danger  in  living  under  the 
shadow  of  a  sleeping  volcano. 

The  earth,  like  the  human  body,  is  sub- 
ject to  constitutional  derangements.  The 
fires  and  the  impurities  of  the  blood  mani- 
fest themselves  in  the  shape  of  boils  and 
eruptions  upon  the  human  body.    The  in- 


ternal heat  of  the  earth,  and  the  chemical 
changes  which  are  constantly  taking  place 
in  the  interior  of  the  globe,  manifest  them- 
selves outwardly  in  the  form  of  earth- 
quakes and  volcanoes.  In  other  words,  a 
volcano  is  a  boil  or  eruption  on  the  earth^s 

surface. 

Scientists  have  advanced  many  theories 
concerning  the  primary  causes  of  volcanoes, 
and  many  explanations  relating  to  the 
igneous  matter* discharged  from  their  cra- 
ters. Like  the  doctors  who  disagree  in  the 
diagnosis  of  a  human  malady,  the  geolo- 
gists and  volcanists  arc  equally  unable  to 
agree  in  all  details  concerning  this  form  of 
the  earth's  ailment.  After  all  theories  re- 
lating to  the  cause  of  volcanoes  have  been 
considered,  the  one  that  is  most  tenable, 
and  is  sustained  by  the  largest  number  of 
scientific  men,  is  that  which  traces  vol- 
canic effects  back  to  the  old  accepted 
cause  of  internal  fires  in  the  center  of  the 
earth.  Only  in  this  way  can  the  molten 
streams  of  lava  emitted  by  volcanoes  be 
accounted  for.  The  youngest  student  of 
familiar  science  knows  that  heat  generates 
an  upward  and  outward  force,  and,  like 
all  forces,  it  follows  the  path  of  least  re- 
sistance. This  force  is  always  present  in 
the  internal  region  of  the  earth,  which  for 
ages  upon  ages  has  been  gradually  cool- 
ing from  its  poles  toward  the  center.  When 
conditions  occur  by  which  it  can  out- 
wardly manifest  itself,  it  follows  the  nat- 
ural law  and  escapes  where  the  crust  of 
the  earth  is  thinnest. 

But  something  more  than  the  mere  pres- 
ence of*  internal  fire  is  necessary  to  account 
for  volcanic  action,  although  it  may,  in  a 
large  degree,  account  for  minor  seismic 
convulsions  in  the  form  of  an  earthquake. 
The  elements  which  enter  into  the  source 
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of  a  volcanic  oruplion  ore  fire  ami  water. 
The  characteristic  plienomeiioii  of  a  vol- 
canic eruption  is  the  steam  whicli  issues 
from  the  crater  before  the  appearance  of 
the  molten  lava,  dust,  ashes  and  scoria. 
Thih  accepted  Llipory  is  plainly  illustrated 
in  ihc  eruption  of  a  geyser,  whicli  ia  mere- 


simpleBt  form,  is  likewise  itluslialed  in  a 
hoilcr  explosion.  Observations  of  the  most 
violent  volcanic  eruptions  show  theiu  to 
be  only  tremendous  boiler  explosions  at 
a  groat  depth  beneath  the  cartb's  surface. 
where  a  great  quantity  of  water  has  beei. 
temporarily  imprisoned  and  suddenly  con- 


y  a  small  water  volcano.  The  water  hasin 
if  a  geyser  is  connected  by  r  natural  bore 
with  a  region  of  great  internal  heat,  and 
«s  fast  as  the  heat  turns  the  water  into 
steam  columns  of  steam  and  hot  water  are 
thrown  up  from  the  crater. 

One  form  of  volcanic  eruption,  and  its 
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earth's  surface  and  the  internal  fires  of  the 
volcano.  The  flow  of  lava  which  follows 
violent  eruptions  is  expelled  by  the  out- 
ward and  upward  force  of  the  great  inter- 
nal heat,  through  the  opening  made  by  the 
Bteam  which  precedes  it. 
•  The  two  lines  of  volcanoes,  one  north 
and  one  south,  the  other  east  and  west, 
which  intersect  in  the  neighborhood  of  the 
West  Indies,  follow  the  course  where  the 
crust  of  the  earth  is  thinnest,  and  where 
great  bodies  of  water  lie  on  shallow  parts 
of  the  ocean  bed.  The  terrific  heat  of  the 
earth's  internal  fires  is  sufficient  to  cause 
crevices,  leading  from  these  bodies  of  wa- 
ter to  the  central  fires  of  the  volcano,  and 
the  character  of  the  volcanic  eruption  is 
determined  largely  by  the  size  of  the  crev- 
ices so  created  and  the  amount  of  water 
which  finds  its  way  through  them.  Th(j 
temperature  of  these  internal  fires  can 
only  be  guessed  at,  but  some  idea  may  be 
formed  of  their  intense  heat  from  streams 
of  lava  emitted  from  the  volcano.  These 
"will  sometimes  run  ten  or  twelve  miles  in 
the  open  air  before  cooling  sufficiently  to 
eolidify.  From  this  it  will  be  seen  that 
the  fires  are  much  hotter  than  are  required 
merely  to  reduce  the  rock  tg  a  liquid  form. 
From  this  fact,  too,  may  be  seen  the  in- 
stantaneous action  by  whicli  the  water 
seeping  or  flowing  into  the  heart  of  tho 
volcano  is  converted  into  steam  and  a  tre- 
mendous explosive  power  generated. 

At  a  depth  of  about  thirty  miles,  tho 
internal  heat  of  the  earth  is  probably  great 
enough  to  melt  all  known  substances,  dm- 
finement  may  keep  in  a  rigid  condition 
the  material  which  lies  beneath  the  solid 
crust,  but  if  an  avenue  of  escape  is  once 
opened  the  stuff  will  soften  and  ooze  up- 
ward.   There  is  a  growing  tendency,  more- 


over, to  recognize  the  importance  of  gravi- 
tation in  producing  eruptions.  The  weight 
of  several  miles  of  rock  is  almost  incon- 
ceivable,  and  it  certainly  ought  to  compel 
potentially  plastic  matter  to  rise  through 
any  crevice  that  might  be  newly  formed. 
Some  authorities  regard  this  as  the  chief 
mechanical  agent  in  an  eruption,  at  least 
when  there  is  a  considerable  outpouring  of 
lava. 

As  to  the  extent  to  which  water  oper- 
ates, there  is  some  lack  of  harmony  among 
volcanists.  Some  point  to  the  fact  that 
many  volcano(\s  are  situated  near  the 
coasts  of  continents  or  on  islands  where 
leakage  from  the  ocean  may  possibly  occur. 
Others  regard  water  as  not  the  initial  fac- 
tor, but  an  (X'casional  though  important  re- 
inforcement. Th(»y  suggest  that  when  the 
molten  rock  has  risen  to  a  considerable 
distance  it  encounters  water,  and  steam  is 
then  suddenly  generated.  The  explosive 
effects  which  ensue  are  of  two  kinds.  By 
th(*  expansion  of  the  moisture  which  some 
of  the  lava  contains  the  latter  is  reduced  to 
a  state  of  ])owder  and  thus  originate  the 
enormous  clouds  of  fine  dust  which  are 
ejected.  Slux^ks  of  greater  or  less  violence 
are  also  produced.  The  less  severe  ones 
sound  like  the  discharge  of  artillery  and 
give  rise  to  tremors  in  the  immediate  vi- 
cinity. Tn  (»xtrenie  cases  enough  force  is 
deve]op(Ml  to  r(Mid  the  walls  of  the  volcano 
itself. 

The  precise  manner  in  whicli  the  plas- 
tic i!isid(»  ol'  the  terrestrial  shell  gets  access 
to  the  surface  is  not  entirely  clear.  Tfever- 
thclcss  it  is  pr)ssil)l(!  to  get  some  light  on 
the  matter.  It  is  now  well  known  that  in 
many  ])laces  tluM'e  an»  deep  cracks  or  faults 
in  the  earth's  crust.  Some  of  them  in  the 
remote   past    have   been    wide   and    deep 
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enoagb  to  admit  molten  material  from  l*e-       about  the  earth.   One  girdles  the  eartli  north 
low.     The  Palisades  of  the  Hudsou  are  be-       and  aouth,  extending  through  Tierra  del 
lieved  to  have   been   formed   by  aucli  an       Fuego   (called  "land  of  tire"   because  of 
intrusion,  the  adjacent  rock  on  the  eastern        its  volcanoes),  Mexico  and  the  West  lu- 
face  having  since  been  worn  away  by  the       dies,  the  Aleutian  islands   and  down  the 
water  or  other  agents.     It  has  been  observed        islands  of  the  coast  of  Asia  and  the  East 
that  many  volcanoes  are  distributed  along       Indies  through  Australia  to  the  south  pole.- 
similar  faults.                                                         The  other  passes   east  and  west   through 
Thp   pxistcnec   of   a   chain   of  volcnnic        Hawaii,    Mexico,   the   West   Indies,    Italy 
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probability  that  it  follows  a  crack  of  great      sect  at  two  points.     One  of  these  is  in  the 
antiquity,   though   the   issue   of  lava   and       West  Indies,  the  scene  of  this  recent  ter- 
ashes  for  several  centuries  may  have  been        rible  disaster,  and  the  other  is  in  the  East 
limited  to  a  few  isolated  points.     Just  how       Indies,  where  eruptions  are  frequent     It 
these  vents  have  been  reopened  is  one  of        is  just  at  these  points  of  intersection  of  the 
the  most  difficult  questions  still  left  for       two  volcanic  rings  that  we  expect  unusual 
investigation.     Given   a  line  of  weakness       volcanic  activity,  and  it  is  there  that  we 
in  the  rocks  though,  and  a  susceptibility  to       find  it.     All  this  is  of  interest,  as  showing 
fresh  fracture  is  afforded.                                    that  the  earth  is  still  in  the  process  of  form- 
There  are  two  great  circles  of  volcanoes       ation,  just  as  much  as  it  was  hundreds  <rf 
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centuries  ago.  We  see  the  same  thing  in 
Yellowstone  Park.  There  most  decided 
changes  have  taken  place  even  in  the  last 
few  years. 

There  has  been  more  or  less  theorizing 
as  to  volcanic  disturbances  moving  ini 
cycles,  but  it  cannot  be  proved.  There  is 
no  doubty  however,  that  eruptions  some- 
times break  forth  simultaneously  in  widely 
distant  portions  of  the  earth.  A  sympa- 
thetic relation  of  this  kind  has  long  been 
known  between  Moimt  Hecla  in  Iceland 
and  Mount  Vesuvius  in  Italy,  and  it  is 
very  probable  that  the  volcanoes  of  the 
West  Indies  have  some  such  sympathetic 
relation  with  the  volcanoes  of  Central 
America  and  southern  Mexico,  which 
were  in  eruption  about  the  same  time. 

^^v       ^^v       9^V 

FAMOUS  VOLCANIC  AND  EARTH- 
aUAEE  DISASTERS 

The  cataclysms  of  nature  which  we 
know  as  earthquakes  and  volcanoes  are 
closely  allied,  although  widely  different  in 
their  effects.  The  terrible  disasters  of  the 
past  that  have  come  down  to  us  through 
the  centuries,  and  those  of  more  recent 
times,  have  sometimes  been  of  one  char- 
acter and  sometimes  of  another,  although 
always  incited  by  the  same  internal  con- 
vulsions of  the  earth. 

In  the  history  of  earthquakes  nothing  is 
more  remarkable  than  the  extreme  fe^vnes9 
of  those  recorded  before  the  beginning  of 
the  Christian  era,  in  comparison  with  those 
that  have  been  registered  since  that  time. 
This  may  be  partly  accounted  for  by  the 
fact  that  before  the  birth  of  Christ  there 
was  but  a  small  portion  of  the  habitable 
Borface  of  the  globe  known  to  those  who 


were  capable  of  handing  down  a  record  of 
natural  events.  The  vast  increase  in  the 
number  of  earthquakes  in  recent  times 
is,  therefore,  undoubtedly  due  to  the  en- 
largement of  our  knowledge  of  the  earth's 
surface  and  to  the  greater  freedom  of  com- 
munication which  we  now  have. 

Earthquakes  might  have  been  as  fre- 
quent throughout  the  entire  globe  in  an- 
cient times  as  now,  but  the  writers  of  the 
Bible  and  the  historians  of  Greece  and 
Rome  might  have  known  nothing  of  their 
occurrence.  Even  at  the  present  time  an 
earthquake  might  happen  in  central  Africa 
or  in  central  Asia  of  which  we  would  never 
hear,  and  the  recollection  of  which  might 
die  out  among  the  natives  in  a  few  gener- 
ations. In  countries,  too,  which  are  thinly 
inhabited  and  where  there  are  no  large 
cities  to  be  overthrown,  even  great  earth- 
quakes might  happen  almost  unheeded. 
The  few  inhabitants  might  be  awe-struck 
at  the  time,  but  if  they  sustained  no  per- 
sonal harm,  the  violence  of  the  commotion 
and '  intensity  of  their  terror  would  soon 
fade  from  their  memory. 

Doctor  Daubcny,  in  his  work  on  vol- 
canoes, cites  an  example  of  this  comi)lete 
oblivion  even  when  the  event  must  have 
occurred  not  far  from  the  ancient  center 
of  civilization.  The  town  of  Lessa,  be- 
tween Rome  and  Naples,  and  not  far  from 
Gaeta,  stands  on  an  eminence  composed  of 
volcanic  rocks.  In  digging  the  foundation 
for  a  house  at  this  place  some  years  ago, 
there  were  discovered  many  feet  beneath 
the  present  surface  the  remains  of  an 
amphitheater  and  a  chamber  with  antique 
frescoes.  Yet  there  is  not  only  no  oxistins: 
account  of  the  destruction  of  a  town  on  this 
site,  but  not  even  a  tradition  of  any  vol- 
canic eruption  in  the  neighborhood. 
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The  earthquake  which  destroyed  Sodoui 
and  Gomorrah  is  not  only  the  oldest  on  rec- 
ord, but  one  of  the  most  remarkable.  It 
was  accompanied  by  a  volcanic  eruption, 
it  upheaved  a  district  of  several  hundred 
square  leagues,  and  caused  the  subsidence 
of  a  tract  of  land  not  less  extensive,  alter- 
ing the  whole  water  system  and  the  levels 
of  the  soil.  The  south  of  Palestine  con- 
tained a  splendid  valley,  dotted  with  for- 
ests and  flourishing  cities.  This  was  the 
valley  of  Siddim,  in  which  reigned  the 
confederate,  sovereigns  of  Sodom,  Gomor- 
rah, Adniah,  Zeboiim  and  Zoar.  They  had 
joined  forces  to  resist  the  king  of  the 
Elamites,  and  they  had  just  lost  the  de- 
cisive battle  of  the  campaign  when  the 
catastrophe  which  destroyed  the  five  cities 
and  spread  desolation  in  the  flourishing 
valley  took  place.  As  the  sun  arose  the 
ground  trembled  and  opened,  red  hot 
stones  and  burning  cinders,  which  fell  like 
a  storm  of  fire  upon  the  surrounding  coun- 
try, being  emitted  from  the  yawning 
chasm. 

This  was  a  sudden  volcanic  eruption 
like  that  which  destroyed  in  one  night  the 
cities  of  Pompeii  and  ITerculaneum.  When, 
after  the  disaster,  the  inhabitants  of  neigh- 
boring regions  came  to  visit  the  scene  of  it, 
they  found  the  whole  aspect  of  the  district 
altered.  The  valley  of  Siddim  had  ceased 
to  exist,  and  an  immense  sheet  of  water 
covered  the  space  which  it  once  occupied. 
13eyond  this  vast  reservoir,  to  the  south, 
the  Jordan,  which  formerly  fertilized  the 
country  as  far  as  the  Red  Sea,  had  also 
disappeared.  The  whole  country  was  cov- 
ered with  lava,  ashes  and  salt.  All  the  cul- 
tivated fields,  the  hamlets  and  villages  had 
b(?en  destroyed.  As  it  was  upon  the  mor- 
row of  the  catastrophe,  so  the  region  has 


remained,  with  its  calcined  rocks,  its  blocks 
of  salt,  its  masses  of  black  lava,  its  rough 
ravines,  its  sulphurous  springs,  its  boiling 
waters,  its  bituminous  marshes,  its  riven 
mountains,  and  its  vast  Lake  Asphaltite, 
which  is  the  Dead  Sea. 

The  destruction  of  Pompeii  and  Hercu- 
laneum  by  the  eruption  of  Mount  Vesu- 
vius on  the  23d  of  August,  A.  D.  79,  is  the 
most  interesting  of  all  such  disasters.  We 
have  the  distinct  advantage  of  detailed 
descriptions  of  it  written  by  eminent  his- 
torians and  authors  of  the  day,  who  were 
eye  witnesses,  and  whose  writings  were 
preserved  with  care.  In  addition,  within 
the  last  century  Pompeii  has  been  syste- 
matically excavated.  The  work  has  been 
slow,  though  continuous,  and  great  prog- 
ress has  been  made  in  disinterring  the 
buried  city.  To-day  it  is  a  municipal 
museum  of  the  Roman  Empire  as  it  was 
eighteen  himdred  years  ago.  The  archi- 
tecture is  almost  unmarred;  the  colors  of 
decorated  tiles  on  the  walls  are  still  bright ; 
the  wheel-marks  in  the  roads  are  fresh 
looking.  The  picture  of  domestic  life  as 
it  was  is  complete,  except  for  the  people 
who  were  destroyed  or  driven  from  the 
city.  No  other  place  in  all  the  world  so 
completely  portrays  that  period  of  the  past 
to  us  as  does  Pompeii,  overwhelmed  by 
Vesuvius,  hidden  for  centuries,  and  now 
once  more  in  view  to  the  world  to-day. 

Mount  iEtna,  on  the  Italian  island  of 
Sicily,  has  been  active  for  at  least  twenty- 
five  centuries,  with  a  historical  record  of 
seventy-eight  distinct  eruptions.  Some  of 
these  have  been  disastrous  in  their  destruc- 
tion of  life  and  property,  and  many  thou- 
sands of  persons  have  been  killed  as  a  re- 
sult of  these  eruptions. 

Lisbon,  the  beautiful  capital  of  Portu- 
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gal,  on  the  Tagus  Kiver,  has  been  iJevaa 
tatcd  hy  earthquakes  and  Udal  waves  more 
than  once.  The  greatest  of  tliese  was  the 
sppaliiiig  disaster  of  1755,  when  in  a  few 
moments  60,000  lives  were  lost,  either  by 
the  (leatruction  of  ihe  city  itself,  in  the 
falling  buildings,  or  by  drowning  in  the 
tidal   wave  that  swept  over  the  shattered 


earthquakes  and  volcanic  eruptions.  Some 
of  these  have  destroyed  prosperous  cities 
and  thousands  of  lives.  The  last  great 
earthquake  iu  Japan  was  in  1891,  when 
40,000  houses  were  thrown  down  and 
about  24,000  persons  were  killed  and 
wounded.  Owing  to  the  frequency  of 
earthquake  shocks  in  Japan,  the  study  of 


mclritjKiJiti.  The  portion  of  the  earth's  sur- 
face convulsed  by  this  earthquake  is  esti- 
mated to  have  been  four  times  greater  than 
the  whole  extent  of  Europe.  The  earth- 
quake was  felt  in  the  West  Indies,  Canada, 
Scotland,  Sweden,  Germany  and  Morocco- 
India,  Turkey,  Persia  and  Japan  have 
been  the  scene  of  niimeroiis  destructive 


their  causes  and  effects  has  had  a  j;reat 
deal  of  attention  there  since  the  introduc- 
tion of  modem  science  into  the  island  em- 
pire. The  Japanese  have  proved  as  ener- 
getic in  this  direction  as  they  are  in  purely 
material  progress  on  lines  of  western  civil- 
ization, and  already  they  are  recognized  8 
tlie  most  advanced   of  all  people  iu  the 
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worlfl  in  xi^r  nvAj  of  thk  ^^t^vnuauL  of 

r*rf:fjT*ifA  lu  xi^t  'Li*i*orr  //f  tiifc  world  <^ 
/njrr'r^l  i/j  !*•':/,  \^ipz*:*ii4:  ou  th^  afurr- 
fi^y/fi  oi  H'Jf*'liiv.  A:-;^i*t  2^i-  on  the  Lrbnd 
of  Kraka?^/a,  ju  t?jfr  M^bv  aLn:hiiffi\MfPf  of 
tljif',  Ka-t  If-'JifA,  KfdlutVya  JJ!  ODfe  of  a 
^ro?J|/.  of  vo>:af;j/;  Uliiudii  \u  Suiida  •trait, 
Urtw^r^rn  .Su//jiitrii  aiiid  Jara«  Thfr  volcanic 
^:/^n#r  of  tiijii  inland  liad  U:^?n  agitatfrd  for 
»^ini<;  tuou^u*.  f^nor  to  tJj*:  daV;  of  tbf:  irreat- 
#«t  ';rijj/tioij,  afj'J  wh^.'fj,  finally,  nature's 
iifffifn  'ixffWUA  th'r-i/jVrhvr^,  wjthout  re- 
hirAiui,  all  r'r<rorJ*i  had  U^n  broken.  The 
i*uurt'.  wrri^'.*  of  (crawl  phenomena  extende^l 
ov#'r  a  little  more  than  thirtv-«ix  hours. 
From  hunwrt  on  Sunday  till  midnight  the 
tremendouj*  detonationii  followed  each  other 
I*'/  ^juiekly  that  a  eontinuou»  roar  may  be 
Maid  to  have  imiwA  frosn  the  inland.  The 
diMtance  of  ninety-hix  mileH  from  Kraka- 
toa  wiJK  not  Hufficient  to  [K;rmit  sle^jp  to  the 
inhabitantri  of  J^atavia.  All  night  volcanic 
thundern  Hounded  like  the  discharge  of 
artillery  at  their  very  drx>rH. 

On  the  next  morning  there  were  four 
mighty  r-xplonionH.  The  third  one  was  of 
appalling  violence  and  it  gave  rise  to  the 
moHt  far  n'acliing  effects.  The  cloud  of 
smoke,  vapor  and  dust  in  the  air  was  blown 
up  fo  a  JM-iglit  of  seventeen  miles  into  space. 
TIh?  vrjjcanir  ash  which  fell  upon  the 
neighboring  islands  within  a  circle  of  nine 
and  a  linlf  miles  radius  was  sixty-five  to 
I'M)  {^'^'\.  iUu'k.  Masses  of  floating  pumice 
eiKrumlwred  the  strait,  and  the  coarser  par- 
ticles of  this  ash  fell  over  a  known  area 
(•(pnil  to  the  wholes  of  the  New  England 
States,  New  Vr»rk,  New  Jorsoy,  Pennsyl- 
vania, Ohio,  Indiaiui  and  Illinois.  It  is 
(!aleulale(l  that  tli(»  nuitter  so  ejected  must 


hjTe  been  eonsidenUT  ever  a  cabie  mile 
in  Tolmne.  The  soiokd  itself  of  this  horri- 
Lie  cfxpiodon  vas  beard  by  trostvoftby 
witnesees  at  Tarious  plaees  to  a  di<yaiifr  of 
nearly  3.000  miles  and  the  atmospheric 
ware  caused  by  the  mi^tj  omborst 
pMSsed  seven  times  around  the  worM  and 
left  its  record  on  the  instroments  in  ra- 
rions  observatories  before  it  finally  sob- 
sided. 

At  lean  36,000  lives  were  lost.  The 
inland  itself  was  completely  changed.  The 
whole  northern  and  lower  portion  of  it 
vanished  except  an  isolated  rock  ten  yards 
square  and  projecting  out  of  the  ocean 
with  deep  water  all  around  it.  What  a 
tremendous  work  this  must  have  been  is 
attested  by  the  fact  that  where  Krakatoa 
island,  girt  with  luxuriant  forests,  once 
towered  from  300  to  1,400  feet  above  the 
sunlit  waters,  it  is  now  in  some  places 
more  than  1,000  feet  below  them.  Kra- 
katoa has  gained  undying  fame  as  the 
island  that  blew  its  own  head  off. 

Under  the  American  flag  we  are  our- 
selves the  possessors  of  some  of  the  great- 
est active  volcanoes  in  the  world,  and  the 
greatest  of  all  craters,  the  latter  extinct, 
indeed,  for  many  years,  but  with  a  latent 
power  that  no  one  could  conceive  should 
it  once  more  be  in  activity.  Hawaii, 
"Paradise  of  the  Pacific,"  raised  by  the 
fires  of  inner  earth  out  of  the  depths  of  the 
ocean  centuries  ago,  has  become  in  recent 
years  a  smiling  land  of  tropic  beauty,  and 
an  American  island  possession.  It  is  a 
land  of  great  volcanoes,  sometimes  slum- 
bering and  again  pouring  forth  floods  of 
molten  fire  to  overwhelm  the  peaceful  vil- 
lages and  arouse  the  superstitious  fears  of 
the  natives.  Alaska,  too,  is  a  region  of 
great    eruptive  activity,  the  Aleutian    is- 
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lands  being  raised  from  the  bed  of  the 
Pacific  by  the  same  natural  forces. 

The  cities  of  Peru,  Chile  and  the  other 
South  American  republics  have  frequent- 
ly suffered  earthquake  shocks  and  tidal 
waves.  Lima,  Callao  and  Caracas  have 
been  devastated  at  different  times.  The 
Isthmus  of  Panama,  the  Central  Ameri- 
can republics  and  Mexico  have  likewise 
suffered.  The  great  mountain  range  which 
connects  our  own  Rocky  Mountains  with 
the  Andes  by  way  of  Mexico  and  Central 
America,  is  largely  volcanic  in  its  char- 
acter, and  eruptions  of  greater  or  less  vio- 
lence are  not  unconmion.  Farther  north 
in  the  United  States  the  Rocky  mountains 
and  the  Sierras  have  many  volcanic  peaks, 
happily  extinct  for  many  years.  Even 
Mount  Hood  and  Mount  Ranier,  near  the 
cities  of  Portland,  Oregon,  and  Tacoma, 
Washington,  are  well  recognized  as  vol- 
canic, and,  indeed,  they  emit  smoke  and 
sulphurous  vapor  at  all  times,  though  there 
has  been  no  eruption  within  the  memory 
of  man.  If  they  should  awaken,  the  dan- 
ger to  the  populous  cities  of  the  northwest 
would  be  great. 

Most  recent  of  all  great  volcanic  erup- 
tions was  that  of  May,  1902,  in  the  Carib- 
bean Sea,  when  the  islands  of  Martinique 
and  St.  Vincent  were  devastated  and  many 
thousands  of  lives  were  lost.  The  scenes  of 
that  terrible  catastrophe,  in  which  the  city 
of  St.  Pierre  was  overwhelmed  and 
hardly  one  person  escaped  alive,  have 
been  graphically  recorded  by  the  descrip- 
tive and  scientific  investigators  who  has- 
tened to  the  place,  and  by  those  who,  upon 
ships  in  the  harbors  or  in  other  places  of 
partial  safety,  were  eye  witnesses.  It 
would  be  a  happy  condition  if  we  could  be 
assured   that  n,ever   again  would   such  a 


blighting  disaster  befall  any  community. 
But  the  irresistible  forces  of  nature,  al- 
though dormant,  are  never  extinct,  and  it 
is  impossible  to  promise  immunity. 

«^    «*•    «*• 

ABOUND  TH£  SOUTH  POLE 

For  centuries  adventurous  navigators 
have  sought  to  explore  the  far  north  in  the 
effort  to  discover  the  North  Pole,  and  learn 
the  conditions  surrounding  the  polar  re- 
gions. The  South  Pole  has  not  attracted  as 
much  attention  forvarious  manifestreasons. 
The  populated  continents  of  Europe,  Asia, 
and  North  America  surround  the  North 
Pole,  and  offermeans  of  comparatively  close 
approach  to  it,  so  that  the  exploralions  can 
be  made  for  a  great  distance  by  land,  with 
some  hope  of  escape  in  the  event  of  disaster. 
There  was  a  commercial  reason,  too,  why 
the  far  north  should  be  explored  in  the  ef- 
fort to  find  a  track  for  vessels  desiring  to 
pass  from  the  Atlantic  to  the  Pacific,  either 
by  a  northwestern  or  a  northeastern  course, 
which  would  be  many  thousands  of  miles 
shorter  than  the  great  detour  by  way  of 
Cape  Horn  or  the  Cape  of  Good  Hope.  In 
the  far  north,  too,  man,  animals  and  some 
vegetation  served  to  make  explorations 
easier.  The  Lapp  and  the  Eskimo,  the 
fox  and  the  deer,  the  bear  and  the  muskox, 
were  almost  alwavs  to  be  found  for  assist- 
ance  or  for  food.  It  is  said  that  man  has 
never  yet  gone  northward  so  far  as  not  to 
find  vegetation  of  some  kind,  the  humble 
flower,  the  hardy  grass,  the  resolute  lichen. 
Explorers  have  gone  within  400  miles  of 
the  North  Pole  or  beyond  eighty-four  de- 
grees north  latitude. 

The  South  Pole  and  Antarctic  regions 
present  a  striking  contrast,  being  sur- 
rounded by  great  oceans,  with  South  Af- 
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rica,  Soutli  America,  Tasmania  and  New 
Zealand,  the  nearest  inhabited  lands,  long 
distances  away.  Xo  plant  life  has  been 
found  south  of  sixty-four  degrees  south  lat- 
itude, and  the  snow  line  descends  to  the 
water's  edge  in  every  land  within  the  Ant- 
arctic   circle.      Xo    quadruped    has  been 


niRD'S-EYK   VIEW   OF  THE  SOUTH   TOLAR  REGIONS. 

Showiug  the   southernmost  ii:habited   lands,   and   the   routes  of   recent  exploring 

expeditious. 


found  south  of  sixty  degrees  south  latitude, 
so  that  tliere  is  a  belt  outside  of  the  Ant- 
arctic circle  almost  as  wi(h^  as  tliat  within, 
whicli  <hK's  not  sustain  animal  life.  The 
isolatcc]  islands  discovei'cd  within  tlie  Ant- 
arctic n\i::i<ms  are  almost  everv where  inac- 


cessible. The  advance  of  explorers  has 
been  stopped  by  ice  barriers  in  every  di- 
rection, from  300  miles  to  500  miles  more 
distant  from  the  Pole  than  has  been  at- 
tained in  the  Arctic  regions.  Icebergs  from 
the  Arctic  ocean  are  carried  as  far  south  as 
the  fortieth  parallel,  but  bergs  and  floes  in 

the  Antarctic  are  found 
even  in  the  summer 
ten  or  fifteen  degrees 
nearer  the  equator.  The 
Antarctic  region  as 
compared  with  the  Arc- 
tic is  remarkable  for 
low  temp  eratures. 
South  of  the  sixty-sec- 
ond parallel  the  mean 
temperature  of  the  sea 
and  air  is  always  below 
the  freezing  point  of 
fresh  water. 

Few  navigators  have 
crossed  the  Antarctic 
circle,  and  fewer  still 
have  passed  the  seven- 
tieth parallel.  Within 
the  last  few  years,  how- 
ever, there  has  been  a 
revival  of  interest  in 
Antarctic  exploration, 
and  four  distinct  voy- 
ages have  been  made  in 
the  effort  to  penetrate 
the  mysteries  of  that 
dreary  sea  of  ice.  One 
of  these  was  under 
British  auspices,  one 
was  Swedish,  and  one  was  German.  The 
course  of  these  three  is  indicated  on  the 
accompanying  sketch  map,  which  gives  a 
graphic  idea  of  the  world  as  it  would  look 
if  we  could  see  it  from  below. .  The  other 
expedition,  which  was  conducted  by  Bel- 
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gian  explorers,  was  the  first  in  the  point  of 
time  of  all  these  recent  voyages  and  is  not 
indicated  on  the  map  herewith. 

The  famous  predecessors  of  these  most 
recent  explorers  were  Captain  Cook  in 
1772,  Weddell  in  1823,  and  Koss  in  1841. 
The  latter  sighted  a  land  with  mountain 
ranges  extending  to  a  h(»ight  of  15,000 
feet,  and  traced  the  coast  for  800  miles, 
naming  it  Victoria  Land.  lie  also  discov- 
ered a  groat  active  volcano,  12,000  feet  high 
and  named  it  Mount  Erebus.  The  islands 
which  are  named  here  in  the  far  south  are 
the  South  Shctlands,  South  Georgia,  Vic- 
toria Land,  Kerguelen  island,  Possession 
island,  Alexander  island  and  a  few  others 
even  more  obscure.  The  dangers  of -disas- 
ter in  these  explorations  are  great,  and  the 
hope  of  rescue  in  the  event  of  calamity  al- 
most nothing.  The  rewards  of  possible  suc- 
cess in  the  Antarctic  do  not  promise  to  be 
as  groat  as  those  in  the  event  of  success  in 
the  far  north.  The  Antarctic  is  an  unin- 
l^abited,  ice-bound,  perpetually  frozen  re- 
gion, with  nothing  but  the  Aurora  Australis 
and  the  active  volc^noc»s  to  break  the  mo- 
notony, and  no  commercial  reason  to  justify 
the  loss  of  life  and  ships  in  the  effort  to  win 
success. 

%3§      Jm      Jm 

MINES  OF  ICE  IN  ARIZONA 

Nowhere  in  the  world  doos  there  exist  an 
industry  more  imique  than  that  put  in 
operation  in  1902  in  northern  Arizona, 
where  elaborate  plans  were  laid  to  utilize 
^he  product  of  the  ice  caves  in  existence 
there.  Strange  it  seems,  too,  that  in  this 
land  of  great  heat,  where  in  some  places  ice 
is  a  priceless  luxury,  made  so  by  excessive 
freight  rates  which  prevail  in  the  torri- 
torieSj  man's  ingenuity  has  not  before  con- 


ceived the  idea  of  the  wholesale  appropria- 
tion of  the  relief  which  nature  has  pro- 
vided. 

Not  until  very  recently  has  any  attempt 
been  made  to  take  away  the  apparently  in- 
exhaustible quantities  of  ice  which  have 
been  found  in  the  caves  near  Flagstaff. 
Now,  however,  it  is  intended  to  literally 
mine  or  quarry  the  ice,  and  the  promoters 
of  the  scheme  declare  it  will  prove  a  gn^at 
profit  producer  from  the  very  outset,  as 
thoy  expect  to  secure  ice  enough  not  only 
to  supply  the  scores  of  smalh^  stations, 
towns  and  lumber  camps  in  that  vicinity, 
but  to  provide  a  supply  for  the  railroads  of 
northern  Arizona  and  Xew  Mexico,  even 
into  California,  as  in  the  vast  region  of 
what  was  once  the  northern  part  of  the 
great  American  desert  ice  factories  have 
not  as  yet  become  common.  Indeed,  the 
factories  at  Los  Angeles,  Phoenix,  Albu-  . 
querque  and  Las  Vegas  have  for  years  sup- 
plied most  of  that  district  with  ic(»,  although 
at  prices  that  necessarily  wore  prohibitive, 
made  so  bv  the  lon^r  railwav  haul. 

The  main  or  best  known  ice  cave  lies  at 
the  head  of  Clark's  Valley,  scjventeen  niilcfs 
southwest  of  Flagstaff.  Although  others 
may  be  larger,  they  are  not  so  accessible. 
A  wagon  road  leads  nearly  to  the  cave.  The 
people  of  the  country  think  the  cave  was 
originally  what  is  termed  a  "blow-out" — 
that  is,  a  volcano  vent  made  by  water  or 
gas,  during  some  convulsion  of  nature*,  in 
the  early  history  of  our  planet.  There  are 
many  of  these  "blow-outs"  of  various  size 
and  extent  scattered  over  Arizona. 

Until  August,  1901,  the  main  cave  had 
only  been  penetrated  to  a  depth  of  200 
feet,  and  even  that  distance  could  bo  roaohod 
only  by  the  possessors  of  small  IkxHos. 
A\  that  time  E,  R.  Dulton,  a  young  man 
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GREAT  CAVXS  OF  THE  VOBLD 

It  will  be  long  before  the  wonders  of 
Djtturr;  an-  all  revealed  to  man,  for  in  addi- 
tion to  tlio^-  wbicb  tempt  travelers  to  re- 
mote and  almost  inaccessible  parts  of  the 
world,  tlnre  are  others  continually  being 
diiico^ercd  U-ncatb  the  surface  of  the  earth. 
Cavi-rn>  have  always  had  a  myslerioHs  in- 
terest   wherever  discovered.     Their    dark- 


BLUB    OROTTO    OF    CAPRI,    ITALY. 


iiess,  the  unknown  depths  to  wliich  tliey 
may  lead,  the  dauf^crs  of  exploration  in 
them,  all  apiiea!  strongly  to  the  seeker 
after  the  marvelous.  Tliey  are  almost  al- 
ways the  result  of  the  action  of  water. 
Those  upon  Ihe  seashore  are  hollowed  out 
by  the  action  of  Ihe  waves,  either  by  means 
of  the  constant  buttering  of  the  surf,  or  the 
aolving  of  some  of  the  elements  in  the 


rock.  Those  which  are  found  inland, 
among  the  mountain  ranges  or  elsewhere, 
come  in  like  fashion  from  the  percolation 
of  water  from  the  rocks  above,  and  the 
gradual  chemical  processes  that  take  place. 
The  most  famous  cavern  of  the  former 
class  is  the  Blue  Grotto  of  Capri,  This  is 
found  in  the  island  of  Capri  in  the  Medi- 
terranean Sea,  not  far  from  Naples,  It 
can  be  reached  only  when  the  water  is  com- 
paratively calm,by 
small  boats  which 
follow  around  the 
rocky  coast  and 
pass  directly  into 
the  grotto  under 
au  arch  which 
spans  the  channel. 
Once  within,  a  suc- 
cession of  vaulted 
arches  forms  the 
roof  of  the  grotto, 
which  extends  for 
a  considerable  dis- 
tance into  the  is- 
land. Of  course 
the  sea  within  is 
calm,  except  when 
storms  outside 
send  their  waves 
through  the  arched 
entrance  and  make 
the  passage  im- 
possible. The  rocks  which  form  the  roof 
are  of  a  peculiarly  beautiful  blue  in  color 
and  covered  with  glittering  crystals.  The 
light  which  passes  through  the  entrance  and 
reflects  from  the  surface  of  the  water  seems 
to  be  multiplied  many  times,  and  gives  the 
grotto  a  striking  beauty.  When  artificial 
lights  are  used  at  night  or  to  heighten  the 
effect  by  day,   the  color  'effects  are  mag- 
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nlficent  and  the  fame  of  the  grotto  is  well 
justified. 

The  largest  cavern  commonly  yisited  and 
conveniently  open  to  tourists,  if  not  the 
largest  in  the  world,  is  Mammoth  Cave  in 
Kentucky.  Two  -  hundred  miles  of  ave- 
nues, passages  and  vaulted  chambers  are 
opened  to  visitors  and  it  is  well  known  that 
the  cave  is  by  no  means  fully  explored. 
From  a  descriptive  sketch  by  Dr.  K. 
Ellsworth  Call,  a  careful  student  of  the 
Mammoth  Cave  and  its  conditions,  the 
following  facts  of  interest  have  been  se- 
lected : 

Mammoth  Cave  owes  its  discovery  to  an 
Occident,  so  the  story  goes,  which  happened 
in  the  year  1809.  It  is  the  old  story  of  a 
hunter  and  a  bear,  the  pursuer  and  the  pur- 
sued. The  bear  was  wounded  and  sought 
its  lair  in  a  vain  endeavor  to  escape. 
Hutchins,  for  such  was  the  hunter's  name, 
lost  no  time  in  acquainting  others  with 
this  important  discovery,  and  Mammoth 
Cave  became  both  a  fact  of  history  and 
science.  It  is  strange  to  relate  that  its 
first  exploitation  was  connected  with 
simply  mercenary  motives  and  that  salt- 
peter intended  for  use  in  gunpowder,  and 
connected  with  the  War  of  1812,  was  the 
incentive  that  led  to  more  complete  exami- 
nation. The  men  who  mined  the  salt  soil, 
rich  in  niter,  are  the  men  who  first  gave 
to  the  outside  world  any  reliable  informa- 
tion of  the  great  extent  of  this  now  fa- 
mous world's  wonder. 

Within  the  cavern  the  changes  which 
have  occurred  since  the  days  of  saltpeter 
are  few.  There  is  only  that  change  which 
comes  from  wider  acquaintance  with  the 
windings  of  the  chambers  into  those  that 
are  new  and  formerly  unknown,  a  change 
which  makes  the  visitor  despair    of   ever 


fully  unraveling  all  the  passages  and  crev- 
ices along  which  he  journeys  or  through 
which  he  crawls.  Bridges  over  rivers  and 
stairs  leading  up  impassable  cliffs,  the  iron 
guards  along  places  of  danger,  alone  tell 
the  visitor  of  the  work  of  man. 

It  is  impossible  to  mention  all  the  ob- 
jects of  interest  to  visitors  in  this  most 
gigantic  cavern.  The  Fairy  Grotto,  the 
Gothic  Avenue,  Martha's  Vineyard,  Cr}*a- 
tal  Avenue,  Echo  River,  Gorin's  Dome,  the 
Giant's  Coffin,  the  Corkscrew,  the  Standing 
Rocks,  the  Rotunda,  Audubon's  Avenue, 
Spark's  Bower,  Lover's  Leap,  the  Ruins  of 
Karnak,  Shelby's  Dome,  and  a  multitude  of 
other  special  sights  are  shown  to  every  vis- 
itor. 

The  Echo  River  is  one  of  the  most  re- 
markable features  in  this  most  remarkable 
group  of  wonders.  Only  a  small  portion  of 
its  whole  course  is  accessible  to  visitors, 
but  this  part  is  truly  wonderful.  At  times 
the  river  flows  with  almost  inipercei)tiblo 
current,  while  at  other  times  it  fills  quite 
to  the  top  the  great  River  Hall,  blotting 
out  the  Dead  Sea  and  the  River  Styx,  borh 
of  which  are  really  parts  of  the  under- 
ground stream.  It  is  traversed  by  boats 
for  a  distance  of  half  a  mile,  and  the  ride 
over  its  clear  waters  is  one  of  the  unique 
experiences  of  the  world.  Xowhere  else 
can  it  1)0  duplicated.  The  voyager  passes 
under  a  low  arch  for  a  short  space,  and 
then  the  roof  rises  rapidly  away  from  the 
water  and  he  enters  upon  his  subterranean 
water  journey  in  real  fact.  Nearly  all  the 
river  is  one  vast  resonator.  Its  branching 
avenues  and  side  crevices,  its  h>fty  roof  of 
limestone  rock,  its  ancient  battlemented 
shores,  all  serve  as  reflectors  of  every 
sound,  no  matter  how  slight,  and  send  it 
back  intensified  a  thousand  times,  with  its 


^yf making  Ittfcndgrv  nf  fiafttrm 


roughness  blended  into  one  sweet  volume 
of  glorious  harmony. 

Perhaps  viBitors  to  Mammoth  Cave  are 
most  impressed  with  the  lofty  domes  and 
deep  pits  which  are  found  in  some  portions 
of  this  underground  domain.  Of  those 
that  are  accessible  to  the  visitor  without 
great  danger  and  fatigue,  the  best  known 
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are  Gorin'a  Dome,  the  Bottomless  Pit, 
Jfammofh  Dome,  Napoleon's  Dome,  the 
Maelstrom  and  Scylla  and  Charybdis,  all 
bnt  two  of  which  are  situated  in  that  in- 
tricate and  wonderful  portion  called  the 
Labyrinth.  The  first  named  is  viewed 
through  a  natural  circular  opening  in  the 
wall,  quite  three-fourths  of  the  way  from 


the  bottom.  Illuminated  by  the  guide  from 
a  point  still  above  that  at  which  the  visitor 
is  situated.,  the  effect  through  the  brilliant 
lights  on  the  walls  beyond,  white  as  ala- 
baster, folded  in  a  thousand  curious  and 
fantastic  forms,  is  indescribably  grand 
and  impressive.  Coupled  with  the  great 
of  the  space,  everywhere  shading  off 
into  infinite  gloom,  is  the  roar  of  fall- 
ing water  or  the  splash  of  Lilliputian 
cascades  if  seen  in  the  dry  season. 
Below,  but  beyond  observation,  is  a 
portion  of  Echo  River  into  which 
from  a  station  high  above  it  is  possi- 
ble to  throw  stones,  the  fall  of  which 
awakens  ten  thousand  sounds  and 
echoes.  Stalactite  matter  of  purest 
white,  lends  a  variety  to  the  vertical 
walls.  Not  far  away  is  the  Bottom- 
less Pit,  and  above  it,  rising  sheer  to 
the  topmost  level  of  the  cavern,  is 
Shelby's  Dome.  Its  bottom,  for  not- 
withstanding its  name  it  has  one,  is 
nearly  two  hundred  feet  below  the 
level  at  which  the  observer  stands. 

Of  all  the  pits  which  the  visitor 
sees,  that  called  Mammoth  Dome  is 
the    largest    and    most    impreasive. 
From  the  top  to  the  bottom  the  dis- 
tance is  nearly  280  feet,  while  it  the 
end  the  Ruins  of  Karnak  stand  out 
in  bold   relief.    Tliese  giant  columne 
closely  resemble  the  works   of  art  G 
some  long  lost  underground  race. 
Far  from  the  Mammoth  Cave  of  Ke 
tucky,  in  the  Black  Hills  of  South  Dalcd 
is  another  great  cavern  called  the  \^ 
Cave,  which  was  discovered  in  1877. 
thousand  rooms  have  been  diecovf 
varying  in  size  from  an  or<'' 
to  more  than  three  acrei, 
dred  miles  of  passage!  T> 
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without  finding  the  end.  Out  of  fourteen 
different  routes,  three  have  been  opened  to 
the  public.  Its  geological  formation  is  a 
puzzle  to  the  student,  as  the  formations 
have  no  parallel  in  other  well-known  caves, 
and  seem  to  upset  many  well-established 
theories.  Another  mystery  is  the  fact  that 
at  times  the  wind  blows  into  the  cave  at 
the  mouth  and  at  other  times  blows  out, 
but  when  blowing  a  gale  it  is  felt  only  at 
the  entrance. 

Other  caverns,  large  and  small,  have 
been  discovered  in  the  United  States,  in- 
cluding some  of  great  interest  in  Colorado, 
and  others  in  New  Mexico.  This  country 
is  not  unique  in  such  works  of  nature,  but 
we  seem  to  have  by  far  the  largest  and  most 
beautiful  of  all,  and  Mammoth  Cave  is  by 
all  means  the  most  famous  and  the  most 
commonly  visited. 

«5*    V*    •»• 

THE  LAITD  OF  THE  MIDNIGHT 

SUN 

The  entire  Arctic  and  Antarctic  regions 
may  be  properly  called  the  "Land  of  the 
Midnight  Sun,"  for  at  the  poles  darkness 
rules  for  six  months  in  the  year,  and  just 
within  the  Arctic  and  Antarctic  circles  the 
Sim  may  actually  be  seen  at  midnight.  In 
practice,  however,  the  north  coast  of  Nor- 
way has  become  known  by  this  phrase,  for 
it  is  the  most  accessible  place  where  the 
striking  and  picturesque  phenomenon  of 
sunshine  at  midnight  can  be  seen.  To 
reach  the  polar  region  elsewhere  means  a 
genuine  Arctic  voyage,  attractive  enough 
for  the  explorer,  but  quite  out  of  the  ques- 
tion for  the  casual  tourist.  To  see  the  mid- 
night sun  off  the  coast  of  Norway,  however, 
it  is  necessary  only  to  buy  a  ticket  and 


board  one  of  the  fine  vessels,  built  like 
great  yachts,  which  make  a  voyage  to  the 
North  Cape  and  beyond  every  sunmier, 
from  various  European  ports.  The  entire 
coast  of  Norway,  skirted  during  these  voy- 
ages, is  characterized  by  bold  and  beauti- 
ful scenery,  with  great  cliffs,  deep  inlets  or 
fjords,  and  mammoth  glaciers.  Water- 
falls tumble  from  the  heights  above,  and 
the  life  of  the  people  in  the  little  Norwe- 
gian villages  is  no  less  picturesque  than  the 
natural  beauties  of  the  region. 

Hammerfest,  the  most  northern  town  of 
Europe,  is  the  metropolis  of  the  Arctic  re- 
gions, and  the  port  from  which  many  polar 
exploring  expeditions  have  taken  their  de- 
parture from  civilization.  During  the  two 
summer  months,  the  sun  remains  continu- 
ally above  the  horizon  and  the  climate  be- 
comes very  warm.  Even  in  the  winter, 
when  darkness  rules  for  two  months,  tho 
weather  is  mild  enough  to  permit  the  fish- 
eries to  be  carried  on  as  usual. 

Then  comes  the  North  Cape,  the  extrem- 
est  point  in  Europe,  looking  out  over  tho 
Arctic  Ocean.  It  is  a  dark,  gray,  slate 
rock,  furrowed  with  deep  clefts,  rising 
nearly  1,000  feet  abruptly  from  the  sea. 
The  traveler  lands  on  the  east  side  of  tho 
Cape,  where  a  path  has  been  constructed 
over  the  green,  mossy  slope  to  the  top. 
Here  the  hour  of  midnight  is  awaited, 
when  the  northern  sun,  creeping  along  the 
horizon,  and  the  immeasurable  ocean  in 
apparent  contact  with  the  skies,  form  the 
grand  outlines  in  the  sublime  picture  pre- 
sented. With  the  North  Cape  ends  the 
island  belt,  and  the  coast  is  washed  di- 
rectly by  the  sweeping  waves  of  the  Arctic 
Ocean.  Beyond  is  the  region  of  mystery, 
which  is  gradually  being  penetrated  year 
after  year,  a  few  miles  at  a  time,  by  those 
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NIAGARA  FALLS 

The  tremendous  cataract  of  Niagara 
Falls,  with  the  wonderful  rapids  above  and 
below,  has  been  recognized  for  centuries  as 
one  of  the  greatest  natural  wonders  of  the 
world.  From  the  time  of  the  first  discov- 
ery by  Europeans  until  to-day,  Niagara  has 
been  sought  by  travelers  who  thought  them- 
selves well  repaid  for  a  journey  of  any 
length  when  they  stood  for  their  first  view 
of  the  Falls,  upon  the  verge  of  the  preci- 
pices that  look  upon  it. 

The  earliest  account  which  we  have  of 
the  Falls  was  written  by  the  missionary 
priest,  I  ather  Louis  Hennepin,  and  printed 
in  his  "New  Discovery"  in  1697.  It  would 
be  difficult  to  find  a  more  picturesque  trav- 
eler's tale  than  the  good  priest  told  as  it 
is  quoted  herewith,  and  he  may  be  par- 
doned his  extravagances  when  we  remember 
that  he  had  never  seen  anything  of  the  sort 
Ix^fore. 

^'Betwixt  the  lakes  of  Ontario  and  Erie, 
there  is  a  vast  and  prodigious  cadence  of 
water,  which  falls  down  after  a  surprising 
and  astounding  manner;  insomuch  that  the 
universe  does  not  afford  its  parallel.  'Tis 
true,  Italy  and  Suedland  boast  of  some  such 
things,  but  we  may  well  say  they  are  but 
sorry  patterns  when  compared  with  this 
of  which  we  now  speak.  At  the  foot  of  this 
horrible  precipice  we  meet  with  the  river 
Niagara,  which  is  not  above  a  quarter  of 
a  league  broad,  but  is  wonderfully  deep  in 
some  places.  It  is  so  rapid  above  this 
descent  that  it  violently  hurries  down  the 
wild  boasts  while  endeavoring  to  pass  it  to 
food  on  the  other  side,  they  not  being  able 
to  withstand  the  force  of  its  current,  which 
inevital)ly  casts  them  headlong,  above  six 
hundred  act  hiG:h.     This  wonderful  down- 


fall is  compounded  of  two  great  cross 
streams  of  water  and  two  falls,  with  an  isle 
sloping  along  the  middle  of  it.  The  waters 
which  fall  from  this  horrible  precipice  do 
foam  and  boil  after  the  most  hideous  man- 
ner imaginable,  making  an  outrageous 
noise,  more  terrible  than  that  of  thunder, 
for  when  the  wind  blows  out  of  the  south, 
their  dismal  roaring  may  be  heard  more 
than  fifteen  leagues  off." 

Since  Father  Hennepin's  time,  multi- 
tudes of  poets,  artists  and  prose  writers  have 
painted  with  word  or  brush  the  glories  of 
Niagara,  and  millions  have  visited  it.  In 
the  space  here  at  command,  it  would  be  a 
fruitless  effort  to  attempt  a  description 
which  would  be  satisfactory  either  to  writer 
or  reader.  This  American  wonder,  so  stu- 
pendous, so  beautiful  and  so  accessible, 
should  be  visited  by  all.  The  curve  of -the 
gigantic  Horseshoe,  the  green  wooded  isl- 
ands, the  ponderous  curtain  of  the  Amer- 
ican Fall,  the  gorges,  the  rapids,  the  whirl- 
pool and  the  surroundings  offer  inexhaust- 
ible scenes  of  marvelous  beauty  and  of 
great  variety. 

The  wide-traveled,  judicial-minded  and 
discriminating  Anthony  Trollope  i)enned 
the  deliberate  opinion :    "Of  all  the  sights 
on  this  earth  of  ours  which  tourists  travel 
to  see,  I  am  inclined  to  give  the  palm  to 
the  Falls  of  Niagara.    In  the  catalogue  of 
such  sights,  I  intend  to  include  all  beauties 
of  nature  prepared  by  the  Creator  for  the 
delight  of  His  creatures.  I  know  of  no  othei 
one  thing  so  beautiful,  so  glorious,  and  s* 
powerful.    At  Niagara  there  is  that  fall  o 
waters  alone.    But  that  fall  is  more  grac 
ful  than  Giotto's  Tower,  more  noble  thi 
the  Apollo.    The  peaks  of  the  Alps  are  t 
so  astounding  in  their  solitude.     The  \ 
leys  of  the  Blue  Mountains  in  Jamaica 
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less  green.     The  finished  glaze  of  life  in 
Paris  is  less  invariable,  and  the  full  tide 
of  trade  round  the  Bank  of  England  iB  not 
BO  inexorably  powerful." 
*   *   * 

VONDEBS  OF  THE  SEEP  SEA 

The  time  may  come  when  there  will  be 
no  portion  of  the  earth's  surface  that  has 
not  been  surveyed  and  explored  by  man. 
The  work  of  enterprising  travelers  has  now 
Iwen  carried  on  within  a  measurable  dis- 
tance of  the  North  Pole ;  the  highest  moun- 
tain ranges  are  gradually  succumbing  to 
( lie  geological  surveyor ;  the  heart  of  Africa 
is  giving  up  to  us  its  secrets  and  its  treas- 
ures, and  all  the  desert  places  of  the  earth 
are  being  visited.  The  bottom  of  the  deep 
sea  was  until  quite  recently  one  of  these 
unknown  lands.  It  was  regarded  by  most 
persons  as  one  of  those  ri^ions  about  which 
we  do  not  know  anything,  and  never  shall 
know  anything,  and  do  not  want  to  know 
anything. 

But  the  men  of  science  fifty  yeair  ago 
were  not  disposed  to  take  this  view  .'  the 
matter.  Pualiing  their  inquiries  as  t  the 
character  of  the  sea  fauna  into  deeper  and 
deeper  water,  they  at  length  demanded  in- 
formation as  to  the  existence  of  fovnis  of 
life  in  the  greatest  depths. "  Since  that  time, 
by  the  aid  of  various  governiuent  appropri- 
ations and  scientific  cxpcflitions,  a  large 
amount  of  iuforniation  has  been  placed  at 
our  command  about  this  most  interesting 
region. 

Hardly  more  than  fifty  years  ago,  the 
methods  of  deep  sea  investigation  were  so 
imporfcot  that  niituralists  Ixdioved  life  to 
ho  ]>raeticaHy  noii-oxistent  in  the  abysses 
of  the  great  ocean.  Various  navigatoi-s  and 
scientists,  prior  to  that  time,  had  recorded 


isolated  discoveriea  of  strange  creatures, 
brought  up  from  the  depths  of  the  sea  on 
their  sounding  lines,  but  the  facts  were  not 
ecientifically  classified,  nor  do  they  con- 
tribute much  to  thc:  knowledge  of  ocean 
depths.  Americans  were  pioneers  in  these 
investigations,  and  in  1853  two  officers  of 
the  American  Coast  Survey  made  one  of  the 
most  important  discoveries  of  an  inhabited 
region  at  the  bottom  of  the  sea.  In  I860 
the  doctor  on  board  a  British  man-of-war 
collected  thirteen  star-fish  from  a  depth  of 
1,20)0  fathoms.  The  !Non,vegians  and  the 
Swedes,  likewise,  became  active  about  the 
same  time. 

The  physical  conditions  of  the  abyss  of 
the  great  oceans  are  such  that  it  is  not  sur- 
prising that  the  naturalists  of  the  early 
part  of  the  last  century  could  not  believe 
in  the  existence  of  life  at  the  bottom  of  the 
deep  sea.  The  extraordinary  conditions  of 
such  a  region,  the  enormous  pressure,  the 
absolute  darkness,  the  probable  absence  of 
any  vegetable  life  from  want  of  direct  sun- 
light, might  very  well  have  been  considered 
siiifieiont  to  form  an  impassable  barrier  to 
animals  migrating  from  the  shallow  waters, 
and  to  prevent  the  development  of  a  fauna, 
peculiarly  its  own.  The  peculiar  physical 
conditions  of  the  deep  sea  may  be  briefly 
stated  to  be  these :  It  is  absolutely  dark,  so 
far  as  actual  sunlight  is  concerned ;  the 
temperature  is  only  a  few  degrees  above 
the  freezing  point;  thc  pressure  is  enor- 
mous; there  is  little  or  no  movement  of 
the  water;  the  bottom  ia  composed  of  a 
uniform  fine,  soft  mud,  and  there  is  no 
plant  life. 

At  a  depth  of  2,.'>00  fathoms,  the  pres- 
sure is,  roughly  speaking,  two  and  one-half 
tons  per  square  inch,  that  is  to  say,  several 
times  greater  than  the  presswre  exerted  by 
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atai  upon  llic  piston  of  onr  most  pow- 
erful ciigiin-,  ur,  to  put  tlie  matter  in  other 
worfia,  the  pressure  per  square  inch  iipou 
the  liody  of  every  auimal  that  lives  at  the 
bottom  of  the  Atlantic  oceau  13  about 
twenty-five  iinies  greater  than  the  pressure 
that  will  drive  a  railway  train. 

It  is  but  reasonable  to  suppose  that  the 
ahilily   to   uustain    tliis  ni'irnums   pressure 


pluugeil  iutu  very  deep  water.  The  lisli 
that  live  at  these  enornioiia  depths  are  in 
consequence  of  the  enormous  pressure  liable 
to  a  curious  form  of  accident.  If  in  chas- 
ing their  prey  or  for  any  other  reason  they 
rise  to-  a  considerable  distance  above  tbu 
floor  of  the  ocean,  the  gase^  of  their  swim- 
ming bladder  become  considerably  ex- 
[landed  and  their  specific  gravity  very  great- 
ly  nduced.     Up    to  a  certain  limit    tho 
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er8tions  nf  gradual  migrations  from  the  si- 
lent slijillow  water.  Those  forms  that  arc 
brought  up  by  ihe  dredges  are  usually  killed 
and  distorted  by  the  enormous  aud  rapid 
diminution  nf  pressure  in  their  journey  to 
the  surface  and  it  is  probable  that  shallow 
water  forms  would  be  similarly  killed  and 
crushed  out  of  shape  were  they  suddenly 


muscles  of  their  IxKlies  can  counteract  the 
tendency  to  float  upwarfls,  and  enable  the 
fish  to  regain  its  pro[>er  sphere  of  life  at 
the  bottom.  But  beyond  that  limit  the 
muscles  are  not  strong  enough  to  drive  the 
body  downward  and  the  fish  becoming 
more  and  more  buoyant  as  it  goes,  is  grad- 
ually killed  on  its    long  and  involuntary 
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joumvv  Ui  tlw;  BUrfacc  "if  llii'  .-cu.     I'lic  <k-i-[i       glohc  according  to  ihc  ck-plli  ami  llic  pros- 
wm   fish   then   arc   <;,\i>o»o<l  to  a  diiugcr  to       iiiiity  of  lauJ    and    tho  presence    of    tlie 
which  no  other  aniranls  in  this  world  are       neighboring   volcanoes   or   the   months   of 
eubj«l,  naint-ly,  ihat  of  tumbling  upwards.       great  rivers. 

Thft  most  recent  experinieniB  that  have            It  has  not  heen  detennined  yet  with  any 
Iwen  made  tcntl  to  sJiow  that  no  aunlight       degree  of  accuracy  where  we  are  to  place 
whatever  penetrates  to  a  greater  depth  than       the  limit  of  vegetable  life,  but   it  seems 
half  a  mile.    But  although  it  iw  highly  P'"'*''"       probable  that  Ix-low  a  hundred  fathoms  no 
ab!*!  that  not  u  gitnnner  i>f  niniliglit  cvr-r       organiBuis  excrjiling  a  few  parasites  are  1o 
IM.'iictrnli.-s  to  till?  depthw  of  llif  .Bjcitii,  there        i."^  fuiiiiJ  [li:il.  can  be  iucludcd  in  the  veg- 

1 

1 

] 

^ 

n 

y 

COLLOBGNDEIS  ARCUATnS.    FROU  A  D&TTH  OF  ONE   ULB,                                     ^^H 

fin  some  places  a  VGryeonaiderable  ilJumi-       ctable  kingdom.     All  plants  exeeirt  a  few 
ation,  duo  to  the  phosphorescence  of  the       are  dependent  upon  the  influence  of  direct 
nhahitants  of  Ihe  deep  water.                              aunlight  and  aince  sunlight  cannot   pene- 
The  floor  of  Ihe  ocean,  if  it  were  laid       trate  more  than  a  few  hundred  fathoms  of 
are,  would  probably  present  a  vast,  undu-       sea  water,  it  is  impossible  for  the  plants 
iting  plain  of  fine  mn'd.     Not  a  rock,  not       to  live  below  that  depth.     The  absence  of 
vcn  a  stone,  would  he  visible  for  miles.       vegetable  life  is  an  important  point,  for  it 
J  mud  varies  in  different  parts  of  the       is  in  consequence  necessary  to  bear  in  itii't^ 
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that  the  food  ot  deep  sea  animals  must  be 
derived  from  the  surface.  It  is  possible 
that  the  creatures  of  the  deep  sea  in  some 
cases  feed  upon  one  another,  but  the  fauna 
would  soon  become  exhausted  if  it  had  no 
other  sources  of  food  supply.  This  other 
source  of  supply  is  derived  from  the  bodies 
of  organisms  that  fall  from  the  upper 
waters  of  the  ocean. 

Now  let  us  note  briefly  a  few  points  of 
interest  about  the  creatures  themselves  that 
have  been  found.  The  different  oceans  and 
different  depths,  roughly  speaking,  show 
distinct  characteristics  in  the  life  found 
therein,  as  truly  as  do  the  different  con- 
tinents of  the  world.  So  the  scientists  have 
marked  out  the  different  zones  and  localities 
on  it.  Strangely  enough  the  creatures  of 
the  deep  sea  vary  in  color  to  a  very  re- 
markable extent.  Shades  of  red  occur 
rather  more  frequently  than  they  do  in  the 
fauna  of  any  other  zone  or  region  and  tb^re 
are  no  blue  animals  known  to  live  in  deep 
water,  while  green,  also,  is  extremely  rare 
in  the  greatest  depths.  The  eyes  of  the 
animals  that  live  in  deep  sea  water  undergo 
curious  modifications.  In  the  majority  of 
cases,  we  find  that  the  eyes  arc  cither  very 
large  or  very  small.  In  depths  of  300  to 
GOO  fathoms  the  majority  are  large  eyed 
forms.  This  is  as  we  should  cxj)cct,  for  it 
is  more  than  probable  that  many  of  these 
forms  occasionally  wander  into  the  shal- 
lower waters  where  there  is  a  certain 
amount  of  sunlight.  In  depths  of  over  one 
mile,  the  small  eyed  and  blind  forms  arc  in 
the  majority,  although  many  large  eyed 
forms  are  to  be  found. 

In  these  abysmal  depths  are  found  repre- 
sentatives of  all  the  great  classes  of  marine 
life  which  are  recognized,  from  the  true 
fiahi  which  are  of  the  highest  order,  through 


crustaceans,  mollusks  and  seaworms  to  the 
lowest  forms  of  protpzoa,  coelentera  and 
echinoderma.  The  species  are  not  large  in 
comparison  with  those  known  to  us  in  shal- 
lower depths,  but  range  in  size  from  minute 
forms  to  some  which  measure  eight  or  ten 
inches  in  length.  It  may  be  a  little  puzzling 
to  understand  exactly  what  profit  can  come 
from  costly  investigations  of  these  abysnuil 
depths,  and  the  answer  must  be  found  in 
the  broad  generalization  that  all  knowledge 
is  valuable,  and  the  more  we  know  about 
this  world  of  ours  the  better  Xo  land  has 
yet  been  found  where  life  does  not  exist, 
and  the  most  profound  depths  of  the  sea, 
miles  below  the  surface,  are  likewise  found 
to  be  teeming  with  life.  Nature's  wonders 
are  everywhere,  and  the  ti'uc  scientist  de- 
sires to  learn  of  the  most  obscure  and  the 
most  remote  things  as  truly  as  of  those 
w^hich  arc  near  and  obvious. 

Jw      Jw      Jw 

EXTINCT  MOXSTEBS 

Menageries  and  zoological  gardens  have 
given  to  every  one  a  pretty  fair  idea  of  the 
characteristics  of  animal  life  to-day.  These 
are  supplemented  by  a  wealtli  of  fiiu*  pic- 
tures which  make  the  rarest  ereatunvs  fa- 
miliar enough  in  appearance.  I>nt  tliere 
were  wonderful  creatures  here  in  this  earth 
before  man  was  created,  and  but  f(?w  of 
them  are  known  by  name  or  appearance, 
to  the  average  reader  of  to-day.  And  yet 
the  actual  appearance  and  habits  of  life  of 
these  extinct  monsters  which  lived  thous- 
ands of  years  ago  can  be  conceived  with 
some  accuracy,  thanks  to  the  studies  of 
learned  men  who  have  searched  deep  in  the 
science  of  comparative  anatomy.  Various 
technical  works  exist  upon  this  subject,  and 
at  least  one  popular  account  of  the  forms 
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of  ancient  animal  life.  From  tlic  latter, 
liy  x\w  licv.  H.  N.  liutcliinnon,  the  follow- 
ing iiitt-n'Mting  facta  arc  summarized. 

\a-\,  lis  n  iiifnibcr  tliat  it  is  not  mere 
imagination  tliat  guides  tlir  man  of  science 
in  such  matters,  for  all  his  conclusions  are 
intenilcil  to  Ix;  based  on  reason.  Tor  mil- 
lions of  vfars  countless  multitudes  of  living 
animak  Imvc  |ilaved  their  litlie  jmrts  on  the 
earth  anJ  jia^-ttd  away,  to  be  buried  in  the 


Down  in  those  old  seas  and  lakes  sho 
kept  her  great  museum  in  order  tu  preserve 
for  us  a  selection  of  her  treasures.  In  the 
course  of  time  she  slowly  raised  up  aca  beds 
and  lake  bottoms  to  make  them  into  dried 
land.  This  museum  is  everywhere  around 
us.  We  have  but  to  enter  stone  quarries 
and  railway  cnttings,  or  to  search  in  coal 
mines  or  uTnler  eliffs  at  the  seaside,  and 
wc  can  consult  her  records. 
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iif  the  si-as  of  nld  times  or  en- 
li  llie  leaves  tluit  sank  in  the  wa- 
]  lakes.  The  majority  of 
lieyiind  all  recovery,  leav- 
race  Ijehind.  Yet  a  vast  number 
id  reTiiainrt  have  Wn  in  vari- 
preserved,  sfimetimes  almost  as 


<-<.in[. 
fnlly 
and 


l.-ly  iH  if  name  N; 
■  (■i,ii...imcd  Iheui  1'^ 
deligLc. 


Inrc  had  thonght- 
,■  our  instriictiou 


LENGTH.    AUOVT   THIRTY    FEET. 

It  is  to  Cuvier  tliat  the  world  owes  tbo 
first  systemalic  a|)plication  of  the  si-icuec 
of  comparative  anatomy  and  pala.'ontoli^v, 
as  the  science  is  called  which  treats  of  the 
living  iH'ings,  animal,  or  vegetahle,  which 
have  inhabited  this  globe  at  past  periods  in 
its  history.  ][e  paid  great  attention  to  the 
relative  shapes  of  animals,  and  the  dif- 
ferent developments  of  the  same  kind  of 
bones  in  the  various  animals  and  especiaUjr 
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to  the  nature  of  their  teeth.  So  great  did 
his  experience  and  .knowledge  become  that 
he  rarely  failed  in  the  naming  of  an  ani- 
mal from  a  part  of  its  skeleton.  He  ap- 
preciated more  clearly  than  others  before 
him  the  mutual  dependence  of  the  different 
parts  of  an  animal's  organization.  "The 
organism,"  he  said,  "forms  a  connected 
unity  in  which  the  single  parts  cannot 
change  without  modifications  in  the  other 
parts." 

As  he  progressed  in  these  studies,  Cuvier 
was  able  with  considerable  success  to  re- 
store extinct  animals  from  their  fossilized 
remains,  to  discover  their  habits  and  man- 
ner of  life,  and  to  point  out  their  nearest 
living  allies.  To  him  we  owe  the  first  com- 
plete demonstration  of  the  possibility  of 
restoring  an  extinct  animal.  His  "law"  of 
correlations,"  however,  has  been  found  to 
be  not  infallible,  but  like  other  laws  hav- 
ing its  exceptions.  To  take  one  out  of 
many  examples  of  this  law:  carnivorous 
animals,  such  as  cats,  lions  and  tigers,  have 
claws  in  their  feet,  very  different  from  the 
hoofs  of  an  ox,  which  is  herbivorous,  while 
the  teeth  of  the  former  group  arc  very  dif- 
ferent from  those  of  the  latter.  Thus  the 
teeth  and  limbs  have  a  certain  definite. re- 
lation to  each  other,  or  in  oth(»r  words  are 
correlated.  Again,  horned  quadrupeds  are 
all  graminivorous  (*2^'ain-eating)  and  have 
hoofs  to  their  feet.  Tlie  following  anec- 
dote serves  to  illustrate  Cuvier's  law.  One 
of  his  students  thought  he  would  trv  to 
frighten  the  master,  and  having  dressed 
up  as  a  wild  beast,  entered  Cuvier's  bed- 
room by  night  and  presenting  himself  by 
his  bedside,  said,  in  hollow  tones :  "Cuvier, 
Cuvier,  I  have  come  to  eat  you."  The 
great  naturalist,  who,  on  waking  up  was 
able  to  discern  something  with  horns  and 


hoofs,  simply  remarked:     '*\Vhat!  Horns 
— ^Hoofs!    Graminivorous.     You  can't." 

It  is  impossible  to  describe  in  detail  all 
of  the  greater  extinct  monsters  which  in- 
habited the  earth,  the  ocean  or  the  air,  and 
thousands  of  smaller  creatures  are  well- 
known  and  identified  in  museums  which 
cannot  even  be  suggested  here.  All  we  can 
do  is  to  speak  briefly  of  a  few  of  the  most 
interesting  or  peculiar.  For  instance,  on 
the  coast  of  Great  Britain  there  lived  sea 
scorpions,  possessing  a  coat  of  armor, 
jointed  bodies  and  limbs  for  crawling, 
swimming  or  seizing  their  prey.  They 
were  distant  cousins  of  the  crustaceans  of 
the  present  day,  lobsters,  crabs  and 
shrimps,  but  they  measured  at  least  six 
feet  in  length. 

In  the  same  waters,  and  about  the  same 
time,  dwelt  the  old  fish  lizard  or  iehthvo- 
saurus.  Cuvier,  describing  it,  said  of  this 
creature  that  it  possessed  the  snout  of  a 
dolphin,  the  teeth  of  a  crocodile,  the  head 
and  breast  bone  of  a  lizard,  the  paddles 
of  a  whale  or  dolphin,  and  the  vertebra?  of 
a  fish.  It  was  a  powerful  monster,  swim- 
ming rapidly  enough  to  catch  the  fish  upoii 
which  it  liv<Ml.  The  long  and  pointed  jaws 
were  a  striking  feature  of  these  animals, 
and  their  eyes  were  very  j)o\verful  and 
large.  The  larg(»st  entire  skeleton  j)re- 
served  in  a  museum  measures  twentv-two 
feet  long,  and  eight  feet  across  the  ex- 
panded paddles,  but  fn»ni  detached  heads 
and  j)arts  of  skeletons  it  is  probable  that 
some  of  them  were  Ix^tween  thirtv  and 
forty  feet  long.  Then  there  were  long 
necked  sea-lizards  known  as  the  plesio- 
saurus,  Avhieh,  to  the  head  of  a  lizard  united 
the  teeth  of  a  crocodile,  a  neck  of  enormous 
length,  resembling  the  body  of  a  serpent, 
a  tail  and  body  having  the  proportions  of 
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au  ordinary  quadruped,  and  the  paddles 
of  a  wliaie.  These  also  grew  to  a  length  of 
more  than  twenty-two  feet.  More  than 
twenty  species  of  these  long  necked  sea- 
lizards  are  known  to  geologists. 

Was  there  ever  au  age  of  dragous  ?  Tra- 
dition saya  tliere  was,  but  there  is  every 
reason  to  hclicvc  that  the  fierce  and  blootl- 
thirsty  creatures,  of  which  such  a  variety 
present  themselves,  arc  but  creatures  of  the 


au  order  comprising  the  largest  reptiles 
that  ever  lived ;  and  while  some  of  them  in 
a  general  way  resemble  crocodiles,  othem 
show  in  the  bony  structures  they  have  left 
behind  a  very  remarkable  and  interesting 
resemblance  to  birds  of  the  ostrich  tribe. 
Their  remains  are  found  not  ouly  in 
Europe,  but  in  Africa,  India,  America  and 
even  in  Australia.  The  geologist  Hilda  that 
they  reigned  supreme  on  the  earth  throucL- 
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imagination  based,  no  doubt,  on  the  huge 
uncouth  reptiles  of  the  present  human  era, 
such  as  crocodiles  and  other  creatures. 
Jfeverthelcss  in  spite  of  all  manifest  ab- 
surdities of  the  dragons  of  various  nations 
and  times,  geology  reveals  to  us  that  there 
once  lived  upon  this  earth  reptiles  so  great 
and  uncouth  tlint  we  can  think  of  no  other 
but  Ibe  time  lionored  word  "dragon"  to 
convey  the  slightest  idea  of  their  monstrous 
forms  and  characters.    The  dinosaurus  was 


out  the  whole  of  the  great  meaozoic  era. 
Their  bodies  were  in  some  cases  defended 
by  a  formidable  coat  of  armor,  consisting 
of  bony  plates  and  spines,  thus  giving  them 
a  decidedly  dragon-like  appearance.  They 
all  had  four  limbs  and  in  many  cases  the 
hind  pair  were  very  large  compared  to  the 
fore  limbs.  The  largest  of  the  family  were 
truly  colossal  in  size,  far  excelling  the 
rhinoceros  and  elephant  of  to-day. 

One  division  of  this  family  vas  the 
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bronto&aurus,  u  rof^ctiililu  feeding  lizard. 
It  waH  nearly  sixt^'  feet  long  aud  probably, 
when  alive,  -.veiglieil  iiwjre  than  twenty 
tous.  Eiu;li  track  made  by  the  crcaturo  in 
walking  ocoiipied  one  i^tniare  yard  in  ex- 
t<;ut.  \H  remains  are  fiiun<I  in  tlie  Juras- 
sic rocka  in  Culiirmlu.  Anutlier  lueiidH'r  of 
tlic  diuosnnr  faniily,  tbe  iitltintiisaunis, 
ninst  have  obtained  a  lenglli  of  over  eiglily 
feet,  and  iissnniing  tbut  it  walked  uimmi  its 


abont  like  bats  and  flying  foxes  do  now. 
Tho  scientists  called  them  pterodactyls,  but 
they  may  very  properly  be  termed  "flying 
dragons."  Some  were  no  larger  than  small 
birds,  but  the  largest  had  a  spn^ad  of  wing, 
or  rntlier  of  the  flying  mcndiranes,  of  twen- 
ty-five fs-et.  Imagine  a  fioek  of  these  hover- 
ing over  an  antediluvian  landsfapo,  in 
whicli  the  aninud  life  IhIow  Ihcni  was  siii>- 
plicd    by    ('ighty-foot    dinosaurs    and    sea 


liiud  feet,  a  heicht  of  thirty  feet.  A  thigh 
l»ne  of  one  of  those  has  been  found  entire, 
and  it  measnres  six  feet  and  Iwo  inelies  in 
length.  Colorado  has  yipl.le.1  largo  num- 
bers of  most  interesting  fofsils  of  this  va- 
riety. Some  of  them  were  carnivorous, 
and  some  were  diminutive  creatures  only 
two  feet  in  length. 

In  addition  to  the  dinosaurs  or  land 
dragons,  there  was  anotlier  great  order  of 
reptiles  that  acquired  tlio  power  of  flying 


iii-or|)ions  six  feet  long,  Skeh'toiis  of  sea 
serpents  to  a  Icngfli  of  eighty  feet  have 
been  found  in  tho  fossil  deposits  of  Kansas. 
Now  wo  come  to  the  givat  manunals  of 
tho  past,  animals  not  entirely  unlike  some 
that  we  know  now,  although  immensely 
larger.  America  has  l>een  one  of  the  most 
fmiffnl  sources  of  information  eoneorning 
those  great  ei'eatures.  In  Wyoming  have 
been  found  skeletons  of  a  great  animal 
called  the  tinoceras,  which  was  akin  to  the 
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rhinm-cnis,  the  c-Iepbaiit,  the  hippopotamus, 
ail']  whicli  iiitasured  alxjut  twelve  feet  in 
Iciitrtli  without  the  tail.  Its  weight,  when 
aliif,  is  f'aleulatef]  to  have  been  three  tons. 
Grpat  nninbtrs  of  Iwiies  of  tliesc  creatures 
have  Ix-eii  found.  Another  equally  pictur- 
esipic  ercalure  found  east  of  the  Rocky 
Mountains  was  the  hrontops,  still  larger, 
with  toi'.s  Instead  of  elcpliant-like  feet. 
India,    too,   has  yielded  some  strange 


creatures  of  the  past  whose  names  are  most 
familiar  to  us,  bceausc  thoy  have  ooine  in- 
to the  language  and  because  they  are  not 
so  long  extinct  as  some  of  the  strange  crea- 
tures heretofore  described.  Apjirosiniately 
whole  specimens  of  these  primeval  ele- 
phants have  been  found  in  the  frozen 
regions  of  Siberia,  presen-ed  in  the  ic<>. 
The  niannnoth,  indeed,  lias  been  actually 
seen  in  the  flesh,  and  not  only  seen  but 


msters, 
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.si>  .if  t'l-diiy,  and  a  gigantic  tortoiae 
eiiniplete  aw  a  fossil.  From  South 
•a  wf  obtain  remains  of  gigantic 
[iIm  iillic'l  to  sloths,  ant-eaters  and 
Il.is.  The  length  of  the  best  prc- 
specimeii  of  tlieM>  sloths  is  eighteen 
The  gigantic  representative  of  the 
illo  from  South  America  is  a  huge 
■d  creiilnre  more  than  eight  feet  long, 
nianmioth  and  the  mastodon  are  the 


eaten  both  by  men  and  animals,  although 
the  meat  had  born  fn^zcTi  perhaps  for  sev- 
eral centuries.  Kwsils,  roinaina  of  these 
elephants,  have  been  found  in  Europe, 
Africa,  Asia  and  North  America.  There 
is  to-day  a  large  trade  in  the  ivory  of  the 
mammoth  from  Siberia,  both  eastward  to 
China  and  westward  to  Europe.  Various 
islands  along  the  Siberian  coast  yield  the 
huge  tusks  in  great  number.  The  most 
perfect  specimen  exists  in  the  museum  of 


^^maxfn^  ti^onder^  of  Mature 


541 


the  St.  Petersburg  Academy,  the  skeleton 
complete  all  except  one  leg,  the  skin  still 
attached  to  the  head  and  feet,  and  a  large 
quantity  of  the  hair  remaining.  This  mam- 
moth was  discovered  frozen  in  1801  on  the 
north  coast  of  Siberia,  and  after  several 
years  was  brought  to  St.  Petersburg  and 
mounted  there.  It  had  come  to  light  by 
the  thawing  of  a  great  block  of  ice  which 
had  covered  it,  and  the  people  of  the 
neighborhood  had  cut  off  the  flesh  and  fed 
their  dogs  with  it  for  two  years  before  it 
was  finally  protected  in  the  interest  of 
science,  and  brought  to  Europe.  There  are 
at  least  nine  cases  on  record  of  the  dis- 
covery of  frozen  mammoths  in  northern 
Siberia,  and  it  is  not  likely  that  the  huge 
animal  is  long  extinct. 

The  mastodon  was  similar  to  the  mam- 
moth, but  probably  preceded  it  in  time. 
.  There  is  reason  to  think  that  in  America 
it  was  contemporary  with  man  in  the  pre- 
historic age.  Numbers  of  partial  speci- 
mens have  been  found  in  Kentucky,  Ohio, 
Missouri,  and  other  parts  of  the  United 
States. 

Of  all  tlic  monsters  that  ever  lived  on 
the  face  of  the  earth,  the  giant  birds  were 
perhaps  the  most  grotesque.  New  Zealand 
contributes  the  giant  moa,  a  bird  which 
stood  twelve  feet  in  height.  The  natives 
who  were  living  at  the  time  of  the  first 
white  settlement  of  New  Zealand,  about 
1840,  declared  the  bird  to  be  still  in  exist- 
ence, but  it  cannot  be  learned  that  anv 
white  man  actually  saw  the  living  crea- 
tures, although  a  search  was  made  for  them. 
However,  fragments  of  shell  and  feathers 
were  found  with  the  bones  of  the  birds,  so 
that  it  is  quite  certain  they  had  not  been 
long  extinct.  In  1882  the  head,  neck,  two 
legs  and  feet  of  a  moa  were  found  in  a 


cave,  having  the  skin  still  preserved  in  a 
dried  state  covering  the  bones,  and  some 
few  feathers  of  a  reddish  hue  still  attached 
to  the  leg.  In  the  island  of  Madagascar, 
also,  the  remains  of  a  giant  bird  and  it«^ 
eggs  have  been  found.  One  of  the  eggs 
had  a  diameter  of  fourteen  inches,  and 
would  contain  more  than  two  gallons,  or  as 
much  as  three  ostrich  eggs  or  148  hen's  eggs. 

The  remains  of  a  deer  have  been  found 
in  Ireland  measuring  in  height  to  the  sum- 
mit of  the  antlers,  ten  feet,  with  a  spread  of 
the  antlers  from  tip  to  tip  of  eleven  feet. 

It  has  been  possible  at  this  time  to  give 
only  the  briefest  mention  of  some  of  the 
strangest  and  most  gigantic  of  the  extinct 
monsters  which  once  inhabited  this  earth. 
They  are  all  recognized  as  absolutely  au- 
thentic by  scientists,  testified  by  the  incon- 
trovertible proof  of  their  remains,  fossil 
or  otherwise.  In  the  era  that  preceded  the 
birth  of  man,  when  animal  life  took  these 
strange  forms  and  vegetation  was  hardlj 
less  grotesque  and  gigantic  in  comparison 
with  the  world  of  to-dav,  is  a  field  for  studv 
of  unending  interest  and  variety.  What 
would  we  not  give  for  actual  landscape  pho- 
tographs of  those  wonderful  scenes! 

J*    J*    fc^ 

MAX  AND  XATUBE  BEFOBE  THE 

DELUGE 

It  is  an  accepted  fact  that  the  science  of 
the  earth  and  the  wonders  of  nature  have 
their  culmination  and  terminus  in  man,  the 
final  link  in  the  chain  of  life.  A  famous 
Canadian  geologist,  Sir  J.  W.  Dawson,  in 
one  of  his  works  makes  an  interesting  study 
to  answer  the  question,  if  possible,  how  and 
when  this  chief  cornerstone  was  placed 
upon  the  edifice  of  nature.  Tie  puts  this 
in  the  form  of  a  narrative,  based  on  geo- 
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logical  facts  only,  and  from  his  chapter  on 
the  subject  of  early  man,  tbe  following  par- 
agraphs arc  t'tjrnleasc(l. 

Tlic  glacial  age  liail  passed  away.  The 
lower  land,  in  great  part  a  bare  expanse  of 
Hiu'l,  sand  and  gravtd,  had  risen  from  the 
icy  ocean  in  which  it  had  been  submerged, 
iind  ni<jst  of  tltc  monntain  tops  had  lost 
tlii'ir  covrring  of  perpctnal  snow  and  ice, 
I'he  eliniiite  waa  ameliorated  and  the  sun 


At  this  time,  somewhere  in  the  warm 
temperate  zone,  in  an  oasis  or  island  of  fer- 
tility, appeared  a  new  thing  on  the  earth. 
A  man  and  woman,  walking  erect  in  the 
forest  glades,  bathing  in  the  waters,  gath- 
ering and  tasting  every  edible  fniit,  watch- 
ing with  curious  and  inquiring  oyes  tlie 
various  animals  around  them,  and  giving 
them  names  which  miglit  eventually  ser\'e 
not  merely  to  designate  their  kinds,  but  to 


again  .ilioue  warndy  mi  the  desolated  earth. 
Gradually  the  new  hnul  became  overpipread 
with  a  rieh  vegetation,  and  was  occupied 
by  many  large  animals.  There  were  spe- 
"ir'rt  of  fli-pliiiiit,  rhinoceros,  liorae,  hison, 
ox  and  'li'cr,  ninltiiilying  until  the  plains 
and  river  valleys  wei-e  filled  with  their 
her.Is,  ill  spife  of  the  faet  that  they  were 
foUinveil  by  fiiniiiifnblc  carnivorous  beasts, 
fitted  (o  prey  on  then- 


express  actions  and  emotions  as  well. 
IIow  this  event  hapiK-ned,  ,'iciencc  is  still 
unable  to  answer,  and  though  we  may 
frame  many  liypothesea,  they  all  remain 
destitute  of  certain  proof  in  so  far  as  nat- 
ural science  is  concerned.  We  can  hero 
only  fall  back  on  llie  ohl  traditional  and 
historical  monument  of  our  race,  and  be- 
lieve that  man,  the  child  of  God  and  with 
God-iike  intellect,  will  and  consciousDess, 
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was  placed  by  his  maker  in  an  Edenic  re- 
gion and  commissioned  to  multiply  and  re- 
plenish the  earth.  The  when  and  where  of 
his  introduction,  and  his  early  history, 
when  introduced,  are  more  open  to  scienti- 
fic investigation. 

That  man  was  originally  frugivorous,  or 
fruit-  and  grain-eating,  his  whole  structure 
testifies.  That  he  originated  in  some  fa- 
vorable climate  and  fertile  land  is  equally 
certain,  and  that  his  surroundings  must 
have  been  of  such  a  nature  as  to  give  him 
immunity  from  the  attacks  of  formidable 
beasts  of  prey  also  goes  without  saying. 
These  are  all  necessary  conditions  of  the 
successful  introduction  of  such  a  creature 
as  man,  and  theories  which  suppose  him 
to  have  originated  in  a  cold  climate,  to 
struggle  at  once  with  the  difficulties  and 
dangers  of  such  a  position  are,  from  the 
scientific  point  of  view,  incredible. 

But  man  was  introduced  into  the  wide 
and  varied  world,  more  wide  and  varied 
than  that  possessed  by  his  modem  descend- 
ants. The  earliest  men  that  we  certainly 
know  inhabited  our  continents  when,  as  we 
know,  from  ample  geological  evidence,  the 
land  of  the  northern  hemisphere  was  much 
more  extensive  than  at  present,  with  a  mild 
climate  and  a  rich  flora  and  fauna.  If  he 
was  ambitious  to  leave  the  oasis  of  his  re- 
gion, the  way  was  open  to  him,  but  at  the 
expense  of  becoming  a  toiler,  an  inventor 
and  a  feeder  on  animal  food,  more  espe- 
cially when  he  should  penetrate  into  the 
colder  climates.  The  details  of  all  tliis  as 
they  actually  occurred  are  not  within  the 
range  of  scientific  investigation,  for  these 
earlier  men  must  have  left  few  if  any  mon- 
uments, but  we  can  imagine  some  of  them. 

Man's  hands  were  capable  of  other  uses 
than  the  mere  gathering  of  food ;  his  mind 


was  not  an  instinctive  machine  like  that  of 
the  lower  animals,  but  an  imaginative  and 
inventive  intellect,  capable  of  adapting  ob- 
jects to  new  uses,  peculiar  to  himself.  A 
fallen  branch  would  enable  him  to  obtain 
the  fruits  that  hung  higher  than  his  hands 
could  reach.  A  pebble  would  enable  him 
to  break  a  nut  too  hard  for  his  teeth.  He 
could  easily  weave  a  few  twigs  into  a  rough 
basket  to  carry  the  fruit  he  had  gathered, 
to  the  cave  or  shelter  or  spreading  tree  or 
rough  hut  that  served  him  for  a  home ;  and 
when  he  had  found  courage  to  snatch  a 
branch  from  some  tree  ignited  by  lighting, 
and  to  kindle  a  fire  for  himself,  he  had 
fairly  entered  on  that  path  of  invention 
and  discovery  which  has  enabled  him  to 
achievij  so  many  conquests  over  nature. 

Our  imagination  may  carry  us  yet  a  little 
farther  with  reference  to  his  fortunes.  If 
he  needed  any  weapon  to  repel  aggressive 
enemies,  a  stick  or  club  would  serve  his 
purpose,  or,  perhaps,  a  stone  thrown  from 
his  hands.  Soon,  however,  he  might  learn 
from  the  pain  caused  by  the  sharp  flints 
that  lay  in  his  path  the  cutting  power  of 
an  edge,  and  armed  with  a  flint  cliip  held 
in  the  hand  or  fitted  into  a  piece  of  wood 
he  would  become  an  artificer  of  many 
things,  useful  and  pleasing.  As  he  wan- 
dered into  more  severe  climates  where  veg- 
etable foods  could  not  be  obtained  through- 
out the  year,  as  he  observed  the  habits  of 
beasts  and  birds  of  prey,  he  would  learn 
to  be  a  hunter  and  a  fisherman  and  to  cook 
animal  food,  and  with  this  would  come  new 
habits,  wants  and  materials  as  well  as  a 
more  active  and  energetic  mode  of  life. 

He  would  also  have  to  make  new  weap- 
ons and  implements,  axes,  darts,  harpoons, 
scrapers  for  skins,  and  bodkins  or  needles 
to  make   skin   garments.      He  would  use 
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chipped  flint  where  this  could  he  procured, 
and,  failing  thi^,  splintere<l  and  ruhbed 
slate,  and  for  some  u-ses  bone  and  antler. 
Much  ingenuity  would  be  used  in  shaping 
these  materials,  and  in  the  working  of 
Ijone,  antler  and  wood,  ornaments  would  be- 
gin to  Ix^  studied.  In  the  meantime,  the 
hunter,  though  his  weapons  improved, 
would  Ix^ome  a  ruder  and  more  migratory 
man,  and  in  anger  or  in  desire  to  gain 
some  coveted  object,  might  begin  to  use  his 
wea[KinH  against  his  brother  man.  In  some 
more  favored  locations,  however,  he  might 
attain  to  a  more  settled  life,  and  he,  or 
more  likely  the  woman,  his  helpmate, 
might  contrive  to  tame  some  species  of  ani- 
mals and  to  l>egin  some  culture  of  the  soil. 

It  was  probably  at  this  early  time  that 
metals  first  attracted  the  attention  of  man. 
The  ages  of  stone,  bronze  and  iron  believed 
in  by  some  archaeologists  are  more  or  less 
mythical  to  the  geologist,  who  knows  that 
these  things  depend  more  on  locality  and 
on  natural  products  than  on  stages  of  cul- 
ture. 

Probablv  all  these  ends  had  been  to  some 
<*xtcnt  and  in  some  localities  attained  in 
tin;  earliest  human  period,  when  man  was 
c()nteui[)orary  with  many  large  animals 
now  extinct.  But  a  serious  change  was  to 
cx'xiwr  in  human  prospects.  Hilltops,  long 
deinided  of  the  snow  and  ice  of  the  glacial 
period,  were  again  covered,  and  cold  winter 
sealed  up  the  lakes  and  rivers  and  covered 
the  ground  with  wintrv'  snows  of  long  con- 
tinuance. With  this  came  a  change  in  ani- 
mal life  and  in  human  habits.  Now  began 
a  fierc(»  struggle  for  existence  in  the  more 
iiortlicrn  districts  inhabited  by  man,  a 
Htriigglc  in  wliicli  only  the  hardier  and 
rndf'T  rac(s  could  survive,  except,  perhaj)8, 
in  some  of  the  more  genial  portions  of  the 


warm  temperate  zone.  Men  had  become  al- 
most wholly  carnivorous,  and  had  to  con- 
tend with  powerful  and  fierce  animals. 
Tribe  contended  with  tribe  for  the  posses- 
sion of  the  most  productive  and  sheltered 
habitats.  Thus  the  struggle  with  nature 
became  aggravated  by  that  between  man 
and  man.  Violence  disturbed  the  progress 
of  civilization,  and  favored  the  increase  of 
power  of  the  rudest  tribes,  while  the  more 
delicately  organized  and  finer  types  of  hu- 
manity, if  they  continued  to  exist  in  some 
favored  spots,  were  in  constant  danger  of 
being  exterminated  by  their  fiercer  and 
stronger  contemporaries. 

In  mercy  to  humanity  this  state  of 
things  was  terminated  by  a  great  physical 
revolution,  the  last  great  subsidence  of  the 
continents,  that  post-glacial  flood  which 
must  have  swept  away  the  greater  part  of 
men  and  many  species  of  great  beasts,  and 
left  only  a  few  survivors  to  repeople  the 
world,  just  as  the  mammoth  and  other  gi- 
gantic animals  had  to  give  place  to  smaller 
and  feebler  creatures.  In  these  vicissi- 
tudes it  seemed  determined,  with  refer- 
ence to  man,  that  the  more  gigantic  and 
formidable  races  should  perish,  and  that 
one  of  the  finer  types  should  survive  to  re- 
people  the  world. 

Thus  we  have  followed,  as  closely  as  sci 
ence  can  interpret  the  chronicles,  'the  prog- 
ress of  mankind  from  the  creation  to  the 
deluge,  and  his  development  of  the  natural 
conditions  in  which  he  found  himself.  It 
is  a  fascinating  study  and  an  inexhaustible 
one.  As  the  poet  has  aptly  said,  "The 
proper  study  of  mankind  is  man,"  and 
these  pioneers  of  our  race  are  entitled  to 
full  attention  in  connection  with  the  other 
wonders  of  the  natural  world,  which  we 
have  inherited  from  them. 
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THINGS  WE  ALL  SHOULD  KNOW 


CIVIL  SERVICE  AND  ITS  LAWS 


Properly  speaking,  civil  service  moans 
the  service  of  all  persons  in  the  employ  of 
government,  national,  state  or  municipal, 
except  those  in  the  army  and  navy.  Civil 
service,  therefore,  existed  from  the  time  of 
the  foundation  of  the  government.  But 
civil  service  reform,  growing  out  of  the 
abuses  that  were  saddled  upon  public  of- 
fice, is  of  comparatively  recent  growth  in 
this  country.  The  general  practice  in  the 
national  government  was  that  with  every 
change  of  presidents  from  one  party  to  an- 
other, there  should  be  a  clean  sweep  of  all 
employes  under  the  government,  irrespect- 
tive  of  merit,  age  or  period  of  service,  with 
the  broad  rule  applied,  "to  the  victors  be- 
long the  spoils." 

Finally  it  began  to  be  recognized  that 
there  should  be  no  "spoils,"  that  "public 
office  is  a  public  trust,"  that  faithful  and 
competent  service  should  assure  per- 
manence, and  that  the  whole  system  in  ef- 
fect was  unnatural  and  unwise,  as  well  as 
highly  improper.  Earnest  men,  true  patri- 
ots, began  to  plan  for  improvement,  and 
now  the  country  sees  less  and  less  of  the 
unseemly  scrambles  for  official  place  and 
plunder  that  used  to  be  the  chief  evil  of 
changing  administrations. 

The  act  of  January  16,  1883,  popularly 
known  as  the  civil  service  act,  is  entitled 


''An  act  to  regulate  and  improve  the  civil 
service  of  the  United  States."  Its  purpose, 
as  its  title  indicates,  was  to  correct  certain 
conspicuous  abuses  which  were  then  prev- 
alent in  connection  with  the  appointment 
and  promotion  of  civilian  employees  in  the 
executive  branch  of  the  government,  and  at 
the  same  time  to  improve  that  part  of  the 
public  service  by  increasing  the  efficiency 
of  the  employes,  and  thus  securing  a  more 
satisfactory  and  economical  administration 
of  public  affairs.  In  the  departments  at 
Washington  the  classification  embraced  all 
persons  receiving  salaries  of  not  less  than 
$900  nor  more  than  $1,800  a  year — alto- 
gether 5,652 — of  whom  135  were  excepted 
from  examination.  The  classification  of  the 
Customs  Service  embraced  places  having  an 
annual  compensation  of  $900  or  over,  at 
ports  where  50  or  more  persons  were  em- 
ployed, excluding  only  those  whose  nomi- 
nations had  to  be  confirmed  by  the  Senate. 
The  number  of  places  thus  classified,  in- 
cluding eleven  ports,  was  2.573.  The  num- 
ber of  postoffices  classified — being  those  at 
which  there  were  50  or  more  employes — 
was  23,  and  the  classified  service  at  these 
offices  included  all  persons  above  the  grade 
of  workman  or  laborer  except  the  postmas- 
ters, or  5,090  in  all.  In  the  three  brancbes 
of  the  classified  service,  therpfore,  the  total 
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ZiXkm%0zf  of  pla««  m^kdf:  *Til>jer^t  to  the  pr*>- 

Kv  Mar^rr.  ';.  1  r  ?.>.  Pr*r*i4ent  Arthur,  under 
'*h'/Tr.  •hi-  2/rt  Jj^rarrie  a  law,  had  extended 
i*>  ojj-^-r-s'ivn-  ?/^y  'iTk^^lndfT  15.573  plariies.  By 
Mar^'h  '^.  I  •*•;-».  Pr^r^ident  Cleveland  caused 
i'r  to  ifyrlrj'i^-  27,330  darinifie^I  places.  By 
Mar^rh  3,  l';03,  iVr^ident  Harrison  had 
^'xref;ded  it  to  42/>2S  placers.  At  this  time 
Se-^frr'ti,r%'  Tracy,  with  the  approval  of  the 
l^rtr^hhut,  prjt  the  Navy  Yard  Service  un- 
der the  merit  •y^Uxu^  thuii  classifying  aliout 
5,^^;^  ernployr--.  By  March  3,  1897,  Prr^i- 
dent  ^.'levelajid  c/dm^'A  the  act  to  cr>ver  81,- 
889  ch^rifU'i]  placrr?*.  By  June  30,  1901, 
I'rf-r-ident  McKinlr-y  had  added  2,233  places 
to  the  civil -/rnice  lirft,  and  under  his  ad- 
inini.ntrafion,  under  various  rulings,  there 
were  19,423  placrrs  dropfKrd  from  the  merit 
nynU'ui  and  rr^tored  to  the  list  of  purely 
a pf Kii  n  t i  vf ?  offices. 

I'rf'*<ident  H^x>sf;velt  caused  nearly  all  of 
the  more  inifK^rtant  places  to  Ik?  restored, 
and  extf-ndrd  an  rapidly  as  possible  the 
merit  sy.-'t/'m  rivrr  the  nrwly  acquired  de- 
pf'ndeiirrif?^  and  colonics. 

KXTKXT  OF  THE  SERVICE. 

It  is  estinjatcd  that  the  numl)er  of  posi- 
tions in  the  Kxccntivc  Civil  Service  is  now 
about.  210,000,  of  which  approximately  00,- 
000  are  elassified  competitive  positions, 
100,000  nnelaHHifi(!(l,  and  somewhat  less 
than  20,000  are  classified  but  not  subject 
to  e(imj)etitive  examinations.  Less  than  20,- 
000  of  tlie  ofJieial  force  arc  employed  in 
WasIiin^Mon,  I).  (\  Most  of  the  unclassi- 
fied positions  are  held  by  fourth-class  post- 
numtcrs,  of  whom  there  are  more  than  72,- 
000. 

KiHlcr  the  act  of  April  12,  1900,  the 
lJnil('(|  Stales  (*ivil  Service  supplanted  the 


militarv  service  in  Porto  Riox  Inasmuch 
as  the  executive  otiEcers  and  employes  under 
this  act  teeome  a  part  of  the  Executive 
Civil  Service  of  the  United  States,  thev  are 
properly  subject  to  the  pr»iviiions  of  the 
Civil  Service  acts  and  rules.  %)n  Juiv  5, 
1900,  the  S«-retary  of  the  Treasury,  with 
the  President's  appr»»val,  issued  an  order 
classifying  and  including  within  the  pro- 
visions of  the  Civil  Service  law  and  rules 
the  officers  and  employes  in  and  under  the 
Treasury  Department  of  Porto  Rico,  ex- 
cepting persons  api)ointed  with  the  advice 
and  consent  of  the  Senate  and  persons  em- 
ployed as  mere  laborers  or  workmen.  On 
August  29,  11)00,  the  Postmaster-General 
informed  the  Commission  that  the  United 
States  Postoffice  Department,  on  May  1, 
1900,  assumed  control  of  the  free-delivery 
service  at  Mayaguez  and  San  Juan,  Porto 
Rico.  The  Commission  approved  the  lists 
of  carriers  transmitted  therewith  and  au- 
thorized the  treatment  of  the  offices  as  free- 
delivery  offices. 

On  July  5,  1900,  the  Secretary  of  the 
Tfeasurj'  issued  an  order  classifying  the 
employes  of  the  Treasury  Department  in 
Hawaii.  The  order  is  similar  in  scope  and 
language  to  that  of  the  same  date  relating 
to  Porto  Rico. 

On  September  19,  1900,  the  United 
States  Philippine  Commission  passed  an 
act  entitled  "An  act  for  the  establishment 
and  maintenance  of  an  efficient  and  honest 
civil  service  in  the  Philippine  Islands."  In 
introducing  the  measure  President  Taft 
said: 

"The  purpose  of  the  United  States  Gov- 
ernment and  the  people  of  the  United 
States  in  these  islands  is  to  secure  for  the 
Filipino  people  as  honest  and  as  efficient  a 
government    as    may   be   possible.     It   is 
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deemed  by  the  Commission  and  by  the  Gov-  tions  in  the  different  branches  of  the  serv- 

emment  which  the  Commission  represents  ice  are  as  follows : 

to  have  every  feature  of  this  bill  consistent  Mini-     Maxi- 

with  the  Government.     Ihe  danger  in  any  Departmental  service: 

Page,  messenger  boy,  apprentice,  (other 

fi-OVernnient,     whether    it    be    republican    or  t^^n  apprentice   in    mints   and   assay 

o                          '                                                x-  offices)  or  student 14               20 

monarehial,  is  that  public  oflSce  be  used  for  ^.Tte?"' ''J?i»UD''t'''ai;d'  "eSLg"'''::      11  No  iimu* 

private  purposes.     All  countries  have  suf-  r.?£!r  aVMai;ttrJ^                "          =" 

fored    from    this    evil,    and    those    countries  second  assistant  engineer  ln°the*Rev- 

,  .    ,           ,                ,            .             i?     •    •!             •  enue-Cuttcr   Service    21               80 

in  Whicil  a  thorough  system  OI  civil  service  Keeper,  assistant  keeper  and  officers  of 

^                       •     •      •           1     .  light-house  tenders  and   light   vessels 

IS  selected  are  the  nrst  to  minimize  that  in  the  Light-House  service is           so 

Cadet    In    the    Revenue-Cutter    Service 

flnno'pr  "  an<l    aid    in    the    Coast   and   Geodetic 

uuii^ci.  Survey    18               26 

Surfman  In  the  Life-Saving  Service 18  45 

„„^    ^»,,,^    „^«-rr,«^  Superintendent,     physician,     supervisor, 

now  TO   ENTER  THE   CIVIL   SERVICE.  day-school     Inspector,     disciplinarian. 

matron,   and  assistant  matron   in  the 

Indian    Service;    inspector    and   assis- 

Persons    Seekinff    to    be    examined    must  tant  inspector  of  hulls  and   inspector 

"  and   assistant   Inspector   of   boilers   in 

file  an  application  blank.     The  blank  for  oiL*rrrfh"e"'iJ"el?hTr"ii'u4ru'"s7rvic;      fl           I 

the  Departmental  Service  at  Washington,  '^L^'^il  ^O^Zlii^i^n-^irimVin      =» '*»»"'"• 

Railway  Mail  Service,  the  Indian  School  ^'ent'ofa'?.'  'ind.ri".?hoo''."wUrapVi1e; 

c%         •                 1  i.1       /-I                         X  Xk    *    X-         o  for    examination    for    the   position   of 

Service,  and  the  uovernment  Printing  ber-  teacher  or  matron.) 

,        .,    ,                            1     !•        ^1           i>     ^1  Custom-House  Service:     All  positions....         20  No  limit. 

Vice  should  be  requested  directly    oi    the  Post-oflice  service: 

Rural    letter    carrier • 17  K 

Civil  Service  Commission  at  Washington.  aii  other  positions....... i8          45 

^  (The  age  limitations  shall  not  apply  In 

The  blank  for  the  Customs,  Postal,  or  In-  l»^„VeTsta't'es*soi'dr'o%'*Li1o^^^^^^^^^ 

ternal  Revenue  Service  must  be  requested  ;»vii  war  - ;,|,the^spa^nish-Am^^^^^ 

in  writing  of  the  Civil  Service  Board  of  oove?Smelft"priStriL*'Vervice: 

fi           •                 i.    J.1           ix;             1                       ■          '  All    positions    (male) 21  No  limit. 

Examiners  at   the  omcc  where   service  is  ah  positions  (female) isNoUmit. 

.  .         ,r,t                                1111            ^             1  Internal- Revenue  Service:     All  positions.         21  No  limit. 

sought,     ihosc  papers  should  be  returned 

to  the  officers  from  whom  they  emanated.  The  inestimable  value  of  the  merit  sys- 

Applicants    for    examination     must    be  tem  to  good  government  is  now  so  univer- 

citizens  of  the  United  States,  and  of  the  sally  admitted,  and   so  unassailable  from 

proper  age.     No  person  using  intoxicating  both  moral  and  economic  standpoints,  that 

liquors  to  excess  may  be  appointed.  it  is  being  extended  throughout  the  entire 

A  set  of  specimen  examination  questions  field  of  public  service, 

covering  all  the  departments  has  been  pre-  Civil  Service  on  the  merit  system  in  the 

pared  by  the  Commission,  with  full  infor-  cities  is  making  notable  progress,  as  in  Chi- 

mation  as  to  examinations.     This  is  pub-  cago,  New  York  and  Boston,  wdiile  in  other 

lishcd  in  a  pamphlet  under  the  title,  "Man-  cities  it  is  still  struggling  against  the  spoils 

ual  of  Examinations,"  and  may  be  obtained  system  of  the  professional  politicians, 

free  of  charge  by  writing  to  the  United  The  merit  system  of  the  Civil  Service  la 

States  Civil  Service  Commission,  Washing-  likewise   making   notable   progress   amon^ 

ton,  1).  C.     It  can  also  be  obtained  from  the  States,   as  in  New  York  and  Massa- 

any  j)ostoffice  where  there  is  a  civil  service  chusetts,  where  a  practical  economic  sya- 

departmont.  tem  is  now  in  effective  operation. 

The  age  limitations  for  entrance  to  posi-  Likewise  many  counties  of  the  various 
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States  have  adopted  civil  service  rules  in 
which  there  shall  be  "no  dismissal  except 
for  cause,  no  promotion  except  for  merit." 
In  this  way  the  office  spoilsmen  among  pro- 
fessional politicians  can  not  cause  the  dis- 
missal even  of  a  janitor  without  due  trial 
and  conviction  of  a  misdemeanor. 

i^v      ^2f^      v^ 

COMFULSOBY  EDUCATION 

Most  of  the  States  of  the  Union,  and  the 
District  of  Columbia,  have  compulsory  edu- 
cation laws  under  various  conditions,  many 
of  them  made  partly  ineffective  by  excep- 
tions. 

In  Ohio  the  law  is  inoperative  where  the 
seating  accommodations  of  the  school 
houses  are  insufficient. 

In  Massachusetts,  the  four  Cape  Cod 
counties  and  the  mountain  counties  of  the 
west  are  exempt. 

In  the  various  States,  required  attend- 
ance varies  as  to  age  from  7  years  to  IG 
years.  The  prevailing  limits  are  8  to  14 
years,  and  as  to  time,  from  eight  weeks  in 
Kentucky  to  the  entire  term  taught  in  Mas- 
sachusetts and  Connecticut. 

Where  the  penalty  is  on  the  parent,  it 
varies  in  fines  from  $1  in  New  Mexico  to 
$200  for  repeated  neglect  in  Nevada. 

The  penalty  is  in  numerous  places  on 
the  child.  In  ilaine  if  the  child  is  between 
10  and  15  years  of  age  and  guilty  of  re- 
)>eate(l  truancy,  it  is  sent  to  the  reform 
school;  in  Xew  Hampshiro  to  industrial 
school;  in  ^lassaclnis(tts,  between  7  and 
10,  to  truant  school;  in  Rhode  Island  to 
any  dcsignat^'d  institution;  in  Xew  York 
to  truant  school ;  in  New^  Jersey  to  juvenile 
rcforin'uorv,  if  over  9  vears  of  ajare;  in 
Penns\H'ania    to   local    truant    school:    in 

•■  7 


Ohio  to  a  reformatory;  in  Indiana  to  a 
parental  home  provided  by  the  school 
board;  in  Michigan  to  an  ungraded  school 
provided  by  the  board. 

Penalties  varying  from  $10  to  $100  for 
non-enforcement  of  the  law  are  set  upon 
officers  in  the  states  of  Maine,  Vermont, 
Pennsylvania,  West  Virgina,  Kentucky, 
Ohio,  Wisconsin,  Minnesota,  North  Da- 
kota, South  Dakota,  Kansas,  Montana  and 
California. 

In  most  of  the  states  wjiere  there  are 
state  institutions  for  the  deaf,  dumb  and 
blind,  there  is  compulsory  attendance  at 
the  parents'  expense  if  they  are  able. 

Exemptions  from  compulsory  attend- 
ance are  granted  for  distance  from  nearest 
school  as  follows:  California,  one  mile; 
Pennsylvania,  Kentucky,  West  Virginia, 
Indiana,  Michigan,  Wisconsin,  Minnesota, 
Kansas,  Colorado,  Nevada  and  Oregon, 
two  miles ;  North  Dakota,  Montana,  Utah, 
two  and  one-half  miles;  Idaho,  three 
miles.  y 

A  physician's  certificate  for  bodily  or 
mental  ailments  will  exempt  children  in 
Indiana,  North  Dakota,  Montana,  Wyo- 
ming, New  Mexico  and  Utah.  In  Wash- 
ington defective  children  must  be  sent  to 
state  institutions.  Poverty  is  an  exemp- 
tion in  the  District  of  Columbia,  Nebraska, 
Rhode  Island,  Kentucky,  Minnesota,  Kan- 
sas, Montana  and  California. 

The  need  of  the  child's  service  for  sup- 
port of  parents  exempts  it  from  attendance 
in  Utah,  and,  for  any  relative,  in  Illinois. 

Any  urgent  reason  exempts  from  the 
law  in  Pennsylvania  and  Wyoming. 

In  Wisconsin  and  Illinois  it  is  necessary 
to  obtain  a  decision  from  a  court  of  record. 

In  Ohio,  the  decision  of  a  probate  judge 
on  appeal  will  exempt. 
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By  enactment  of  the  legislatures,  in  case 
of  poverty,  clothing  and  books  are  fur- 
nished free  in  Vermont,  by  the  town;  in 
Indiana  by  the  county;  and  in  Colorado 
by  the  district.  Elsewhere  certain  local 
provisions  are  made  for  the  same  purpose. 

The  following  states  have  made  legal 
provisions  for  transporting  children  to 
school  at  public  expense:  Maine,  New 
Hampshire,  Vermont,  Massachusetts,  Con- 
necticut, New  York,  New  Jersey,  Iowa, 
North  Dakota  and  Nebraska,  while  partial 
provisions  are  made  in  Rhode  Island,  Wis- 
consin, Ohio,  Pennsylvania  and  South 
Dakota. 

CIIII.D-LABOR    LAWS. 

In  New  Hampshire,  no  child  under  10 
years  of  age  may  be  employed  in  a  man- 
ufacturing establishment,  nor  one  under 
16,  who  cannot  read  and  write,  during 
time  schools  are  in  session,  under  a  penalty 
on  the  employer  not  to  exceed  $30. 

In  Vermont  no  child  under  14  years  is 
to  be  employed  in  any  mill  or  factory  un- 
less he  has  a  certificate  of  school  attendance 
of  14  weeks  in  the  year. 

In  Massachusetts  no  child  under  14 
years  of  age  can  be  employed  during  the 
school  term,  nor  for  any  work  earlier  than 
6  A.  M.  or  later  than  7  P.  M.  No  one 
under  \(\  can  lx>  employed  during  school 
term  without  a  certificate  of  attendance 
for  the  required  time,  nor  any  minor  over 
14  who  cannot  read  and  write,  during  the 
time  when  there  is  a  local  evening  school, 
unless  he  shall  be  attending  the  same.  The 
penalties  on  employers  are  from  $5  to  $50. 

In  Rhode  Island  no  child  under  12 
years  can  be  employed  during  the  school 
year  without  a  certificate  of  having  at- 
tended school  eighty  days.  Fines  not  to 
exceed  $20, 


In  Connecticut  no  child  under  14  can 
be  employed  who  has  not  a  certificate  of 
sixty  days'  attendance  at  school.  Penalty 
not  to  exceed  $60. 

In  New  York  no  child  under  12  can  be 
employed  during  school  term,  nor  for  the 
next  two  years  without  a  certificate  of 
eighty  days'  attendance.     Penalty  $50. 

In  New  Jersey  no  child  imder  15  years 
can  be  employed  without  a  school  certifi- 
cate for  tw-elve  weeks  of  consecutive  at- 
tendance.     Penalty    $10    to    $25    or    im- 

# 

prisonment  one  to  three  months. 

In  Ohio  no  child  under  14  years  can  be 
employed  without  a  certificate  of  sixteen 
weeks'  attendance.     Penalty  $25  to  $50. 

In  Illinois  no  child  shall  be  employed 
which  is  under  13  years,  for  any  period  of 
time  greater  than  one  day,  without  a  certifi- 
cate from  the  school  board  that  the  child's 
service  is  necessary  to  support  an  infirm 
relative.  Penalty,  every  day  being  an 
offense,  $10  to  $50. 

In,  Michigan  every  child  under  14  years 
must  have  attended  school  four  months 
immediately  previous  to  employment. 
Penalty  $5  to  $10  for  first  ofiFensc  and  not 
less  than  $10  for  each  subsequent  offense. 

In  North  Dakota  and  South  Dakota  no 
child  under  14  can  be  employed,  except 
by  parents  or  guardians,  while  the  local 
public  schools  are  in  session,  without  cer- 
tificate of  twelve  weeks'  attendance.  Pen- 
alty $20  to  $50  and  costs  in  North  Da- 
kota, and  $10  to  $20  in  South  Dakota. 

i^v       ^^       v^ 

STANDARD  TIME  OVER  THE 

WORLD 

When  transprrtatiun  was  slow  and  of 
small  amount,  the  question  of  differences 

in  time  was  of  small  account,  but  with  the 
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advent  of  gwift  movements  along  parallels 
of  latitude,  in  the  vast  volume  of  traffic  of 
recent  yeare,  the  problem  became  one  of 
intolerable  perplexity  and  danger. 

Scientific  dis^russion  had  been  going  on 
for  years  with  many  suggestions  and  plans 
for  relief,  when  in  1884,  a  conference  was 
held  in  Washington  which  divided  the 
world  into  zones  or  time  bf^lts  with  the 
meridian  of  Greenwich,  five  miles  south- 
east of  Lon- 
don,  as  a 
basis.  The 
observatory 
at  Gref,»nwich, 
which  is  al- 
mr>st  univer- 
sally the  cal- 
culating point 
for  the  g^o- 
graphical 
nicasurenicnts 
of  longitude, 
was  (Tccted 
by  diaries  1 1, 
for  tli(?  ad- 
vancement of 
naviga  t  i  o  n 
and  nautical 
astronomy.  It 
now  trans- 
mits the  time 
by  magnetic 
currents  Uy  all  Kngland  and  is  the  chief 
nautical  reckoning  j)oint  for  the  rest  of  the 
world. 

Before  the  general  establishment  of  what 
is  known  as  standard  time,  each  town  on 
a  given  j)arallel  had  a  diflFerent  time  from 
that  of  its  neighbor,  in  accordance  with  the 
movement  of  the  sun,  but  to  the  confusion 
of  all  railroad  time.     For  the  public  con- 


CLOCK   INDICATING   SIMULTANEOUS  TIME  AROUND  THE  WORLD. 

Th(>  center  dial  rcprcRents  noon  at  Chicago  and  a  corresponding  varia- 
tion muy  be  calculated  for  any  hour  in  the  day. 


venience,  the  United  States  was  divided 
into  four  sections  or  belts  of  15  degrees, 
or  one  hour  each,  to  be  kno\ni  as  Eastern, 
Central,  Mountain  and  Pacific  time. 
To  accommodate  the  general  divisions  of 
the  railroads,  the  dividing  lines  are  drawn 
irregularly  from  north  to  south  through 
railroad  terminals  or  principal  towns.  On 
that  account,  Eastern  time  includes  all  the 
territorv  between  the  Atlantic  coast  and  a 

line  drawn 
from  Detroit 
to  Charleston, 
South  Caro- 
lina. Central 
time  includes 
all  west  to  the 
irregular  line 
dra\\Ti  from 
B  i  s  ma  rck, 
North  Dako- 
t  a  ,  to  the 
mouth  of  the 
Kio  Graude. 
Mountain 
time  extends 
to  the  western 
borders  of 
Idaho,  Utah 
and  Arizona, 
while  the  re- 
mainder west 
is  Pacific 
time.  Thus  twelve  noon  in  Eastern  time  is 
eleven  a.  m.  in  Central,  ten  a.  m.  in  Moun- 
tain and  nine  a.  m.  in  Pacific  time.  This 
is  easily  understood  from  the  fact  that  it 
requires  an  hour  for  the  sun  to  pass  over 
a  little  more  than  a  thousand  miles,  there- 
fore the  sun  rises  upon  or  is  perpendicular 
over,  the  eastern  end  of  a  thousand  miles 
one  hour  before  it  is  in  the  same  position  at 
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the  western  end.  Standard  time  for  the 
United  States  is  supplied  by  the  Naval  Ob- 
servatory at  Washington.  The  exact  hour  of 
twelve  o'clock  noon  is  determined  every  day 
by  astronomical  observation,  and  the  precise 
time  is  transmitted  to  the  clocks  of  the  gov- 
ernment departments  by  electricity.  The 
telegraph  companies  are  permitted  to  tele- 
graph the  time  thus  taken  by  automatic 
instruments  to  all  parts  of  the  United 
States.  The  instrument  at  San  Francisco 
registers  the  time  within  a  fifth  of  a  sec- 
ond after  it  is  taken  at  Washington,  D.  C. 
To  do  this  the  telegraph  company  clears 
all  its  wires  throughout  the  United  States 
of  all  business,  three  minutes  before  noon 
each  day,  and  thus  unbroken  connection  is 
established  over  the  entire  telegraph  sys- 
tC^ni  of  the  country. 

Not  alone  is  the  exact  time  sent  instantly 
to  all  parts  of  the  Union,  but  the  extensive 
system  of  private  and  business  clocks  con- 
nected with  the  telegraph  lines  are,  by  an 
electrical  device,  regulated  together.  This 
is  done  in  each  clock  by  means  of  an  elec- 
tro-magnet operating  a  clamp.  The  mag- 
iwt  is  filled  with  electric  force  when  the 
circuit  is  closed  to  give  the  noon  signal,  and 
the  hands  of  the  clock  are  forced  to  the 
exact  point  of  twelve.  The  telegraph  com- 
pany charges  $15  a  year  for  each  clock  and 
fully  $1,500,000  a  year  is  earned  by  this 
service,  ^fore  than  ten  thousand  clocks 
are  thus  regulated  in  New  York  City 
alone. 

From  the  staff  of  the  Naval  Observatory 
at  Washington  a  great  red  ball  drops  ex- 
actly at  noon  every  day,  and  those  seeing  it 
can  regulate  their  watches  and  clocks  ac- 
cordingly. In  seaport  towns  balls  are 
dropped  in  the  same  manner  and  the  sea^ 

men  can  thereby  regulate  their  watches. 


PUBLIC    LIBRARIES,    THEIR 

GROWTH  AND  ADMIN- 

ISTRATION 

The  administration  of  a  great  library,  in 
order  to  make  it  most  serviceable  to  those 
who  patronize  it,  has  become  one  of  the 
learned  professions  of  late  years,  so  rapid 
has  been  the  growth  of  the  institutions  and 
the  uses  to  which  they  are  put.  Architects 
make  special  preparation  to  qualify  them- 
selves for  the  building  of  libraries.  Col- 
leges and  universities  give  special  courses 
for  the  instruction  of  librarians  in  the  va- 
rious departments  of  their  work.  Philan- 
thropists have  learned  that  there  is  no  use 
to  w^hich  they  may  put  their  benefactions 
for  the  public  good  surpassing  the  gift  of 
funds  for  the  establishment  or  the  exten- 
sion of  libraries,  and  the  reading  public, 
realizing  the  remarkable  advantages  to 
which  it  has  access  since  libraries  so  multi- 
plied, gives  closer  attention  to  literature 
and  keeps  the  attendants  busy  serving  the 
wants  of  those  who  love  books. 

In  1900  there  were  in  the  United  States 
5,383  public,  society  and  schcxd  libraries 
containing  1,000  or  more  volumes  each. 
The  total  number  in  these  collections  was 
44,591,851,  or  35  per  cent  more  than  in 
189G,  when  the  number  was  33,051,872. 
There  is  one  library  of  more  than  1,000 
volumes  for  every  14,118  persons,  and 
there  are  fifty-nine  books  for  every  one  hun- 
dred of  the  population.  All  of  these  fig- 
ures entirely  exclude  all  private  and  small 
collections,  which  would  increase  the  total 
enormously,  for  there  are  multitudes  of  pri- 
vate libraries  exceeding  1,000  volumes. 

There  are  f.fty-three  national  and  state 
libraries,  of  which  the  Library  of  Congress, 

at  Washington,  is  the  largest,  mill  moro 
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than  1,000,000  volumes.  Id  addition 
to  thia  library  the  IIousg  of  llep- 
reBentalives,  tlie  Senate  and  the  various  de- 
partments   of   tlie   goveruraeut  have  their 


UBRABY   BOOK  STACK   ItOOM, 

special  colloctioiia  of  books  for  immediate 
use,  so  that  the  total  number  of  vdlumcs  be- 
longing to  the  govern- 
ment in  Washington 
exceeds  2,000,000. 
The  largest  of  the 
state  libraries  ia  that 
of  New  York,  at  Al- 
bany, wilb  423,200 
volumes. 

Of  the  thirty -six 
free  public  libraries  nf 
50,000  or  more  v.. I 
umes,  that  of  E('.-.i'>ri 
is  the  largest,  -wiiii 
772,432  books  on  I'- 
flhelves.  Thirty  - 1  v  . 
univeraitieB  and  '■■•!- 
]  ^-es  have  librarieH  i 
more  than  50,000  v<  fl- 
umes, and  of  the 30 
Harvard     University 


stands  at  the  head  with  560,000  books. 
There  are  thirty-seven  other  libraries  in  the 
United  States  exceeding  50,000  volumes 
each,  belonging  to  various  societies  and  spe- 
cial collections  and  extending  in  several  in- 
stances to  more  than  200,000  books. 

It  ia  edifying  to  notice  a  single  city  as 
an  example  of  the  wealth  of  library  mate- 
rial in  the  United  States.  In  Chicago  the 
free  public  library  has  a  toCal  of  272,276 
volumes  and  49,805  unbound  pamphlets. 
The  aggregate  circulation  for  a  single  year 
approaches  2,500,000  volumes,- which  does 
not  include  the  use  of  books  kept  on  open 
shelves,  nor  the  periodicals  and  newspapers 
used  in  the  reading  rooms.  The  splendid 
public  library  building  which  shelters  thia 
collection  was  erected  at  a  cost  of  several 
hundred  thousand  dollars,  and  is  equipped 
with  every  modem  appliance  known  to  li- 
brary experts.  Of  course,  it  is  fireproof 
thruughuut,    being   bnilt    entirely    of    utecl. 
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cement,  glass  arid  tiles.  The  book  stacks  or 
shelves  are  made  of  steel.  The  ventilation 
of  the  library  is  arranged  according  to  a 
system  which  makes  it  unnecessary  to  open 
the  windows  and  admit  the  dust  and  soot, 
which  are  so  disastrous  to  books.  All  air 
for  ventilation  is  admitted  through  the 
basement,  where  it  is  filtered  and  cleaned 
before  being  distributed  throughout  the 
building  by  an  intricate  system  of  large 
pipes  and  fans. 

In  addition  to  this  library,  in  Chicago 
there  is  the  John  Crerar  library,  with  more 
than  75,000  volumes,  the  Newberry  free  li- 
brary with  250,000  volumes,  the  Chicago 
Historical  Society  library  with  27,000  vol- 
umes and  60,000  pamphlets,  the  Chicago 
Law  Institute  library  with  40,000  volumes, 
the  University  of  Chicago  library  with 
335,000  volumes  and  165,000  pamphlets, 
the  Field  Columbian  Museum  library  and 
the  library  of  the  Armour  Institute,  each 
containing  some  15,000  volumes.  It  is  evi- 
dent that  no  one  need  be  denied  reading 
matter  in  such  a  city  for  want  of  opportu- 
nity, and  the  other  great  cities  of  the 
United  States  make  a  showing  equally  cred- 
itable. 

Andrew  Carnegie,  the  great  iron  master, 
has  paid  special  attention  to  public  libra- 
ries in  his  immense  contributions  to  char- 
itable and  educational  purposes.  It  is  cal- 
culated that  he  has  given  nearly  $15,000,- 
000  for  libraries  in  the  United  States  and 
Scotland  within  the  last  two  or  three  years. 
To  Xew  York  city  alone  he  gave  $5,200,- 
000  to  establish  branch  libraries.  To  St. 
Louis  he  gave  $1,000,000  for  a  public  li- 
brary, and  to  a  total  of  nearly  two  hundred 
cities  he  has  given  public  libraries  ranging 
in  cost  from  $1 5,000  to  $750,000.  In  near- 
ly  every   ingtwce  his   gifts   have   beeu 


coupled  with  the  condition  that  a  building 
site  should  be  provided  free  of  cost,  and  an 
appropriation  for  the  annual  maintenance 
of  the  library  be  made  from  public  funds. 
By  this  means  he  has  stimulated  the  gift 
and  the  expenditure  of  large  sums  of  money 
in  addition  to  those  which  he  gave  himself . 
and  consequently  the  totals  of  his  own  con- 
tributions do  not  by  any  means  measure 
the  full  amount  given  for  such  purposes  in 
this  country.  Indeed,  there  have  been  sev- 
eral other  gifts  of  public  libraries,  ranging 
in  value  from  $25,000  to  $150,000,  by  men 
who  avowed  themselves  to  be  moved  by  Mr. 
Carnegie's  generosity  elsewhere,  so  that  to 
him  must  be  given  a  large  share  in  the 
credit  for  the  remarkable  stimulus  that  has 
been  given  to  library  building  within  re 
cent  years. 

i^v       t^^       ^S^ 

AMERICAN    COLLEGES    AND 
THEIR  GROWTH 

It  is  a  characteristic  of  this  age  of  prog- 
ress that  attention  is  being  paid  to  the  in- 
tellectual side  of  life  just  as  energetically 
as  to  industrial  and  commercial  imdertak- 
ings.  Indeed,  in  many  comnmnities  the 
development  of  the  refinements  of  life  is 
advancing  with  even  greater  rapidity.  In 
the  comparatively  new  cities  of  the  Mis- 
sissippi Valley  and  the  Far  West  the  men 
of  energy  and  ability,  until  recently,  have 
been  forced  to  devote  all  their  time  and  at- 
tention to  the  upbuilding  of  their  own  pros- 
perity and  that  of  the  communities  in  which 
they  live.  They  have  had  little  leisure  to 
think  of  anything  except  business.  Of  late 
years,  however,  with  their  fortunes  estab- 
lished and  business  conditions  fixed  in  more 
regular  chaWQls,  they  hav^  had  more  liV 
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year  are  m  large  degree  attracted  by  the 
athletic  successes  of  the  respective  institu- 
tions. 

It  is  impressive  to  note  the  immense 
gifts  that  have  been  made  within  the  last 
few  years  to  certain  colleges  and  universi- 
ties by  some  of  our  wealthy  Americans. 
Andrew  Carnegie  has  given  $10,000,000 
to  establish  the  University  of  the  United 
States  at  Washington,  and  $10,000,000  to 
the  Scotch  universities,  all  Within  a  single 
year.  John  D.  Rockefeller,  in  the  same 
year,  1901,  gave  $2,000,000  to  American 
colleges,  aiid  within  ten  years  has  given  to 
the  University  of  Chicago  approximately 
$8,000,000.  Mrs.  Stanford,  in  1901,  gave 
tc  Leland  Stanford  Junior  University  in 
California,  property  valued  at  $30,000,- 
000,  and  the  bequests  of  her  husband  and 
her  own  gifts  prior  to  that  time  had  already 
amounted  to  many  millions.  Mrs.  Hearst 
gave  to  the  University  of  California  prop- 
erty amounting  to  more  than  $10,000,000. 
Cecil  Rhodes  in  his  will  left  sums  amount- 
ing to  $20,000,000  to  assist  the  cause  of  ed- 
ucation in  the  English  universities,  this 
amount  to  be  available  as  scholarship  funds 
for  students  from  England,  the  British  col- 
onies and  the  United  States.  D.  K.  Pear- 
sons of  Chicago  has  given  more  than  $3,- 
000,000  to  colleges  throughout  the  United 
States  within  the  last  few  years.  Mrs.  Jo- 
seph L.  Xewcombe  in  1901  gave  $3,000,- 
000  to  Tulane  University  at  New  Orleans. 

The  foregoing  are  but  the  greatest  gifts 
out  of  a  long  list.  Several  others  could  be 
named,  amounting  to  $1,000,000  each,  and 
scores  of  sums  from  $10,000  upward.  In 
most  cases  the  amounts  were  given  on  con- 
dition that  the  institutions  to  which  the 
money   was   granted   would    raise   similar 

8UW3  through  subscriptions  from  alumui 


and  other  friends,  so  that  the  amounts 
given  in  large  sums  have  been  virtually 
doubled  by  the  raising  of  smaller  amounts. 
No  one  can  fail  to  appreciate  the  great 
significance  of  such  an  educational  move- 
ment. It  is  a  recognized  fact  that  educa- 
tion does  more  to  advance  the  true  welfare 
of  a  nation  than  any  other  influence  that 
can  be  enlisted,  and  American  colleges  and 
universities  have  always  been  a  factor  of 
great  importance  in  influencing  the  nation- 
al life  and  policies  on  important  questions 
at  issue.  With  education  *  multiplying  as 
it  is  sure  to  do  rapidly  under  the  impetus 
given  it  during  the  closing  years  of  the  last 
century,  we  may  expect  to  see  even  greater 
results  in  the  future  than  there  have  been 
in  the  past 

jt   ji   ji 

AMERICAN  COLLEGE  SFOBTS 

Probably  no  other  influence  has  been  as 
effective  in  making  athletic  sports  generally 
popular  as  has  b^en  the  great  interest 
taken  in  them  by  the  young  men  of  Amer- 
ican colleges.  Leading  a  studious  life 
through  a  large  part  of  their  time  as  they 
do,  it  is  necessaiy  for  them  to  take  every  op- 
portunity for  outdoor  exercise,  for  the  sake 
of  their  health  and  the  quality  of  their 
work.  Stimulated  to  rivalry,  first  among 
themselves  in  their  own  collies  as  they  are, 
and  then  by  loyalty  to  their  instiiutions  to 
rivalry  with  ether  neighboring  schools,  the 
spirit  of  emulation  has  grown,  until  now 
the  annual  competitions  and  events  in  ath- 
letic sports  have  become  almost  a  supreme 
factor  in  the  college  year  to  hosts  of  young 
men. 

In  the  fall,  each  year,  football  holds  the 
place  of  highest  importance,  and  in  the 

spring  bft^ebftU  takes  a  QQr??8pau4wg  rank* 
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1  incidental  factors  throughout  the  year 
como  couteats  in  tennis,  track  atliletica, 
gymnasium  athletics,  rowiug,  and  other 
sports. 


OUT    TliE    SHEL,!-, 


There  are  many  colleges  wbioh  do  not 
have  access  to  water,  and  cousequenllv 
cannot  enter  the  rowing  competition.  Tho&e 

;   which  are  located  more  favorably,  however, 

I  either  at  the  seashore  or  beside  some  lake 
or  river,  tind  in  these  contests  one  of  the 
moet  important  events  of  the  year  and  one 
which  attracts  to  it  tlioiisands  of  visitors 
from  far   away.     The    ''big    race"    every 

I  year,  as  it  is  considered  in  the  college 
world,  is  that  of  the  eight-oar  crews  of  TaW 

'  and  Harvard  Universities,  usually  rowed 
New    London,     Connecticut,     on     the 

'  Thames  river.  On  the  same  day  there  is 
also  a   race  hetween  four-oar    crews    and 

[  freshmen  crews  from  the  same  universities, 

f  and  the  three  events  serve  to  make  the  A&y 


an  important  one  in  college  athletics. 
These,  however,  are  not  the  only  college 
crews  that  race  every  year,  with  great  im- 
portance placed  upon  the  victories.  In  thij 
country  Princeton,  Oolumlua,  Cornell, 
Pennsylvaoia  and  other  eastern  universi- 
ties, and  several  of  the  large  western  col- 
leges and  universities  arrange  similar 
events,  while  in  England  the  annual  race 
between  Oxford  and  Cambridge  attracts 
world-wide  interest. 

The  apparently  frail  craft  in  which  these 
races  are  rowed  cut  through  the  water  at 
an   astonishing  speed,  the  rowing  records 


THE   POLB  VAULT. 

for  college  teams  l>eing  as  low  as  four  miles 

in  a  few  seconds  more  than  twenty  minutes. 

Almost    every     American     college    and 

school,  from  Harvard  and  Yale  down  to 
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tbe  smallest  village  granmur  school,  hfts  its 
aeries  of  games  for  the  football  champion- 
ship  every  fall.  When  Harvard  and  Yale, 
Princeton  and  Columbia,  or  Pennsylvania 
and  Cornell  play  their  annual  game,  wlietli- 
er  it  be  in  New  York,  Boston  or  elsewhere, 
on  Thanksgiving  dav,  thousaiida  of  enthu- 
siasts make  riotous  applause  for  the  victors 
on  whose  strength  and  agility  so  much  de- 
pends. In  New  York,  for  instance,  60,000 
people  have  been  known  to  be  present  at 
such  a  game.  Thanksgiving  day,indeed,bas 
become  known  as  the  great  day  for  football 
events  the  country  over.  This  is  one  game 
into  which  professionalism  baa  entered 
hardly  at  all,  fortunately  for  athletic  sports. 
Another  noteworthy  game  of  football  is 
that  played  between  the  cadet  teams  of 
West  Point  and  Annapolis.  It  is  the  army 
against  the  navy  in  this  instance,  and  the 
young  cadets  from  the  two  national  schools 
of  warfare  fight  bravely  to  win  the  honor 
for  their  respective  arms  of  the  service. 
The  same  energy  that  they  display  at  this 
time  in  a  manly  spirit  of  athletic  rivalry  is 
the  quality  which  serves  ihem  well  in  later 
years  when  they  enter  more  important  un- 
dertakings in  the  service  of  their  country. 
An  accompanying  illustration  represents 
one  of  these  games,  played  at  Philadelphia 
on  the  field  of  the  University  of  Pennsyl- 
vania. More  than  30,000  spectators  wit- 
nessed the  spirited  contest.  Among  them 
were  President  Roosevelt  and  the  members 
of  his  cabinet,  the  members  of  the  Senate 
i.n(l  the  House  of  Representatives,  and  a 
number  of  distinguished  officers  of  the 
army  and  the  navy.  Many  special  trains 
ran  from  Wa.'^hington,  New  York  and  the 
oHier  upifiliboring  cities  to  accommodate 
the  immense  crowds  that  desired  to  view 
the  ctintost  Ix'twpon  the  young  men  who  are 
to  he  our  future  generals  and  admirals. 


LASE   AND   MOUNTAIN 
BESOBTS 

In  spite  of  the  energy  and  fidelity  with 
which  Americans  stick  to  their  husinesa  at 
all  hazards,  there  are  few  countries  where 
great  summer  and  winter  resorts  are  more 
highly  developed  than  they  are  in  the 
United  States,  On  the  Atlantic  coast,  from 
Maine  to  Xew  Jersey,  a  succession  of  beau- 
tiful summer  resorts  have  grown  up,  where 
splendid  hotels,  attractive  bathing  beaches 
and  the  other  conditions  which  make  such 
places  pleasurable,  attract  hundreds  of 
thousands  of  visitors  every  year.  At  At- 
lantic City,  New  Jersey,  is  the  dividing 
line  between  the  winter  and  summer  coast 
resorts,  for  here  in  both  seasons  visitors 
crowd  the  hotels,  Further  south  it  is 
chiefly  winter  travelers  who  patronize  the 
seaside,  all  the  way  down  to  the  tip  of  the 
Florida  peninsula  and  thence  around  the 
coast  of  the  Gulf  of  Mexico  to  the  Texas 
cities  themselves. 

The  coasts  of  the  New  England  states, 
and  Long  Island,  Delaware  and  New  Jer- 
sey, are  marked  with  charming  resorts 
every  few  miles.  Florida,  with  its  splen- 
did hotels  facing  the  gulf,  forms  a  distinct 
resort  region  of  its  own  for  the  winter. 
From  Mobile,  Alabama,  to  New  Orleans, 
facing  the  Gulf  of  Mexico,  is  a  shore  which 
the  southerners  term  the  American  Riviera. 
On  the  Pacific  another  distinct  group  of  re- 
sorts has  developed,  from  San  Diego  in  tho 
south  to  Alaska  in  the  north.  San  Fran- 
cisco becomes  the  dividing  line  between  the 
summer  and  winter  resorts  on  this  coast. 
Southward  from  the  metropolis  of  Califor- 
nia are  such  beautiful  winter  resorts  as 
Monterey,  Santa  Barbara,  Santa  Calalina, 
Angeles  and  San  Diego,  while  north- 
ia  the  summer  multitudes  of  touricts 


sw 
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lake  advant^e  of  tbe  moonaiD  anti  enosr 
bcantiea  of  Pnget  S-'jOO^  BritL^a  CjInmLij. 
and  the  Alaskan  'bATfs  even  fortber  north. 
Ifontenrj  and  Santa  Catalioa,  likewise, 
are  almost  as  popalar  in  tlie  summer  as  in 
the  winter. 

Between  tbese  two  <Kean3  a  limitless  va- 
Hetj-  of  plea^are  grtmnds  await  the  rao- 
tion  wanderet  at  anv  seascto.  Tlie  mooft- 
tains  of  Xew,  EogUnd.  the  Adtronilack^ 
the  Geoipa  pines,  the  lakes  of  Michigan, 
Wiecinsin  and  Minnesota,  the  moontains 
of  California  and  the  far  west  offer  choice 
inexhaustible.  Xatnre  ha^  given  to  ibis 
country  as  laTishly  r,i  opportunities  for 
pleasure  in  wholesome  climates  and  among 
beantifnl  surroundings  as  it  has  given  of 
the  wealth  of  the  forests,  the  mines  and  the 
farm.  He  would  be  exacting  indee<]  who 
nlioiild  fail  to  Ix:  satisfies]  in  whatever  di- 
rirction  be  <b^ire<I  to  use  his  activities  of 
mind  and  Ixflv. 


WnVTEB  SPOSTS  IN  NOBTHEKN 
CITIES 

Every  countrj-  has  sports  peculiarly  its 
own  in  the  tteginniug,  and  tb')se  that  are 
Ixrst  for  genera!  use  are  invariably  passed 
ov(-r  the  Uiundariea  into  neigbboring  coun- 
trie-i  for  appn-?ciative  adoption  there.  It  is 
to  Canada,  ibanks  to  its  cold  but  favorable 
wintcrH,  that  tlje  world  owes  the  develop- 
ment of  some  of  the  most  wholesome,  en- 
joyable and  pictunrsijue  of  athletic  sports. 
Jn  Qiielxc,  Montreal,  Ottawa,  Toronto, 
WiiitiirK-K  it"d  ^  b"''t  "f  smaller  cities  of 
till-  Dominion  of  ('anada,  the  winter  is  the 
rea-on  of  grea'est  nierrinifnt,  the  time  of 
iriost  iictivf  outiloor  life.  The  low  temper- 
•  tiirc  and  tlic  il'-ep  snow  are  themselves  the 

odors  of  which  tlic  pco|ile  take  advantage 

a  have  their  jollitst  times. 


1  coasting, 

cities  a  little  farther  soulli  are  uncertain 
treats,  here  become  the  standard  form  of 
aniUHements  through  the  long  winters.  The 
Canadian  hills  are  gay  with  the  bright  coe- 
liiraes  of  multitudes  of  merry  coasting  par- 
lies. It  is  here  that  that  most  picturesque 
of  snow  craft,  the  tobo|^n,  has  been  <h.- 
veloped  to  the  fleet  vehicle  used  so  gener- 
ally, as  a  substitute  for  the  ordinary  sled 
with  nmners,  on  Canadian  hills.  The  to- 
boggan, indeed,  of  late  years,  has  been  in- 
troduced to  a  considerable  extent  into  ilii' 
United  Slat<3s,  where  it  has  gained  ihah'Ii 
popularity.  Instead  of  runners  it  hns  .1 
smooth,  polished  surface  for  its  wlml-' 
width,  and  in  an  icy  trough  worn  upon  ili!' 
steep  hillside  the  coasters  attain  a  breath- 
less speed  before  they  roach  the  bottom  of 
the  decline.  Here,  too,  in  all  their  piptur- 
egque  beauty,  are  seen  the  gay  costumes  of 
many-colored  blanket  cloth  worn  as  suita 
and  dresses  by  the  young  men  and  womt'ii. 

The  snowshoe  is  another  Canadian  im- 
provement of  a  primiti%'e  Indian  inven- 
tion. Over  the  deep  snows  which  gather  in 
the  northern  winters  the  snowshoes  heai' 
the  sportsman  without  trouble,  so  that  1k' 
may  race  or  hunt  at  will,  uninterrupted  |jy 
the  drifts. 

Of  course  skating  is  as  popular  during; 
the  Canadian  winter  as  it  is  in  other  eonii 
tries  where  cold  weather  comes  in  earnif:t. 
The  rivers  and  lakes,  however,  are  usually 
covered  with  snow  to  such  an  extent  that 
skating  is  virtually  conflued  to  large  rin!;:' 
which  exist  iu  every  city,  where  brilllinil 
illumination  helps  to  make  the  scene  with- 
in more  gay  than  it  might  otherwise  he. 

Ice-boating,  too,  has  its  devotees  in  Can- 
ada. This  inspiring  sport,  however,  has 
its  chief  favor  on  the  Hudson  river  and  on 
some  lakes  of  New  York  and  Wisconsin. 
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sports  more  triilj  a  part  of  winter  festiv- 
ities, Lave  centered  around  them  to  make 
ctirnivals  of  winler  wbicli  Lave  attratiteil 
lliousands  of  travelers  from  long  distanees 
to  witness  the  novel  and  beautiful  scenes. 
If  one  has  the  instinct  for  outdoor  pleas- 
ure, and  is  resourceful,  he  will  discover 
that  there  is  no  season  when  nature  does 
nut  iifTcr  isnni.'  jiiuaiis  of  sport,  Loth  whtile- 


lce-l)oa(a  are  built  in  triaii};ular  form,  rest- 
ing on  three  skates,  the  one  in  the  rear  serv- 
ing as  a  rudder.  They  have  no  cabins,  and 
are  but  skeleton  craft,  sliding  over  the  ice 
at  railroad  speeed  and  carrying  a  spread 
of  canvas  like  that  of  a  small  yacht.  Ex- 
perts in  handling  ice-boats  are  able  to  ma- 
neuver them  in  any  direction  as  readily  as 
their  cousins  at  sea  are  handled,  and  there 
is  no  more  beautiful  sight  than  a  race  be- 
tween a  fleet  of  these  picturesque  eraft. 

As  a  center  of  winter  sport,  and  an  at- 
traction for  multitudes  of  visitors,  Quebec, 
Montreal,  Winnipeg,  St.  Paul  and  one  or 
itwo  other  cities  at  various  times  have  built 
'great  palaces  and  castles  of  ice.  Some  of 
these  have  been  noteworthy  for  their  archi- 
tectural beauty  and  grace  no  less  than  for 
their  novelty.  Balls  and  festivals,  illumi- 
nationa,  ^reworks,  sham  battles,  and  other 


OVER  THE  HURPLR 


some  and  eutertainiuj;,  ;iiid  winter  nowa- 
days does  not  stand  at  the  bottom  of  the 
list. 

jt  :!  J* 

HOBSE  BACIKG  THE  WORLD 
OVEE 

Ilorae  racing  for  many  generations  has 
been  called  the  "sport  of  kings,"  and  never 
has  there  been  a  time  when  the  sport  was 
more  popular  or  more  widely  enjoyed  than 
it  is  today.  "It  is  differences  of  opinion 
that  make  horse  races,"  said  a  clever  writer, 
and  there  are  few  countries  where  the  peo- 
ple do  not  differ  as  to  the  merits  of  their 
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States  as  well.  In  this  city  of  less  than 
.ji><>.V""J  inhabitant?,  IM",'"""'  i>ers*.'ii.-=  will 
gaThtr  at  Fleuiin^i'n  race  cour=t'  on  the 
Jay  oi  the  ilelb-juriie  Cup  race,  aii'l  tht- 
prize  to  the  winntr  >A  the  race  sonu-timcd 
amuunis  t<>  as  ciuch  as  ^75, '"JO. 

Far  on  the-  other  siJo  of  ihe  worlil  from 


-^^^^^^^^^^^^^^ 
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nVwv.,py:„  ^^4*.^»»fte*r5^x.«  5" --**'' '                                         ,                 :..             1 

-1-^^^-  %^^ 

BE"^-.--  ■       -  ■  ^-         ' 

^a 

■^  t       "tH^"^^ 

"DERUT    DAY"  AT  WASHINGTON'   PARK   RACE   COURSE.   CHICAGO. 


v.liii-l]  ill':  jrf'Oplc  take  pri'li-,  plaiiniiifr  it  tn 
hi-  the  iiiii-r.  in  ihi'  wurM.  .Vnrl  there  at 
Ml  iiiiriL'i'iiJ,  unce  a  year,  is  run  a  raee  for 
)i  priw-  kiinwn  a-*  the  Xleltjoiiriii;  C'lii), 
vli]'-li  jii1r:ifts  visilors  nol  iiii-rcly  frimi  all 
tl]i:  ii('i:f|jlK>riiif;  folon lis  nf  Australia  hut 
airtiially   fmni    Kntrlund    and    the  United 


Jfi'llHiiiriie,  in  Hay  every  year,  the  people 
of  Loiidoii.  aijrl,  iiiilecil.  stranpera  from  all 
the  wurM,  piiher  at  Kpsom  Downs  to  see 
the  Derhy.  I'nlike  most  race  courses  there 
is  no  eliarjre  uiade  for  entering  the  course  at 
Ejisiini  Du-.nia  and  viewing  the  race,  and 
tJius,  with  free  admission  as  a  tentptatiOD, 
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literally  thousands  of  people  spend  the 
night  before  the  race  walking  the  twenty 
miles  from  London  in  order  to  be  among 
the  multitude  present.  Crowds  approach- 
ing half  a  million  have  been  known  to  be  at 
Epaom  on  Derby  day. 

Across  the  channel  from  England  the 
French  in  turn  have  taken  up  horse  racing, 
and  at  Lougchamps,  near  Paris,  is  a  beauti- 
ful course  where  every  year,  a  few  days 
after  the  London  Derby,  is  run  anotlier 
noteworthy  race  called  the  Grand  Prix,  or 
the  race  for  the  grand  prize.  Here  gathers 
the  fashion  of  Europe  for  the  most  famous 
day  in  the  annual  sporting  calendar  of 
Paris, 

These  three  races,  the  Melbourne  Cup, 
the  Derby  and  the  Grand  Prix,  contend  for 
the  honor  of  being  the  greatest  race  in  the 
world.  Here  in  America  we  have  several 
which  rival  each  other  in  importance  in  iha 


sporting  world,  among  them  the  Futurity 
and  Suburban  at  Sheepshead  Bay,  New 
York,  and  the  American  Derby  at  Chicago, 
with  two  or  three  other  races  tliat  miglit  be 
named  as  of  the  highest  interest  to  the  lov- 
ers of  the  horse.  These  events  attract  more 
attention  year  after  year.  The  American 
Derby,  run  every  spring  at  the  Washington 
Park  race  course  in  Chicago,  has  earned 
for  its  winner  as  much  as  $49,500  in  stake 
money.  Sixty  thousand  persons  have  been 
present  to  witness  tlie  race,  and  the  display 
of  splendid  equipages  and  brilliant  fashion 
makes  it  noteworthy  even  beyond  the  im- 
purtance  of  the  sporting  event  itself. 
jt   jt   jt 

ABMIES  AND  WABS  OF  THE 
WOBLD  TODAY 

In  spite  of  the  advance  of  education  and 
enlightenment,    the    increased   facility   of 
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!  riifr  riiitc']  :?rat».-^,  Greece 


raii^fi  op  tv  plazu^  them  then?  has  been 
hariiv  a::v  i:i:K>mip'.i-jn.  Great  Britain, 
ic-i-ire'i.  i=  never  at  f-eace.  aa-l  at  Kast  one 
LoL-l-:';!  pap'^r  hu^:  a  raii'Iins  hoa-i  lino, 
year  in  aL.'i  vfar  '.-'J-,  "■.■ur  littlr  war*."  un- 
der whioh  si^rieral  title  are  reoi-rde-i  evtry 
Tear.  fa'al:ri-?5  that  in  tht-ir  total  :vouM 
aiuv'^rj-  :,  rht-  \'-ii*:<  ••i  a  CTea:  battle.  Eji\-pl 
and    ihtr    Su-iau,    L'entrai    Africa,    S>)uth 


I  DlrYCLE  BRIGADE  IX  THE   DRtTISIi   ARMT. 


r.'l  Ti.rk.-v.  f;r.iir  iJriTiii 


iiiid  tlif  Biier:!. 
t'-nliiiii/ri-  'if  warfarf,  Ju- 
fi.iiL'lii  ovfT  tin-  KorcHii 
I-  Si.iiili  Aincrican  n'lmh- 
I'l  Wiir^.iirijiiirtjuit  cnnuph 
v.'t  Imrdly  ii.,(i.-cJ  liv  tho 


I  (lif  piwcr;  111 
■lliylis  fiR'S  tlic\ 


.1  tKo 
havt! 


Afrioii,  tlir  .\firhaii  hiUs.  and  indeed  almost 
('vcrv  plaoc  whore  Kiiglaiid's  colonial  efForta 
come  in  contact  with  native  races  in  posses- 
sion rcpenfinir  innnvation,  are  scenes  of  fro- 
qiiont  iMithn'aks  ajr!un:it  British  rule. 

FraiK'i',  likewise,  in  Soiiojriil,  Dahomey, 
AIpTia,  till'  Sudan,  JFndajrnscnr  anil  Indo- 
Oliina,  lias  li.icl  to  fitrht  its  way  for  colonial 
imwiT,  I  tidy  iirs!  succeeded  and  t!ien  failed 
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diaaatrously  in  Abyssinia,  and  is  now  left 
with  a  fringe  of  barren  coast  on  the  Red 
Sea  to  show  for  the  enormous  losses  of 
blood  and  treasure  in  the  African  cam- 
paigns. - 

Spain  has  seen  her  whole  colonial  posaes- 
eions  vanish,  except  a  few  worthless  tracts 
at  the  edge  of  the  desert  in  Western  Africa, 
and  from  these  she  draws  no  profit.  Bel- 
gium, with  the  Congo  Free  State,  seems  to 
be  planning  commercial  development  for 
that  great  tropical  territory,  but  the  eud 
will  be  reached  only 
with  great  labor  and 
coat  of  men  and  money. 
Germany  and  Portugal, 
likewise,  have  C'enlral 
African  colon  iea,  i  n 
every  instance  costing 
far  more  than  they  re- 
turn, and  even  with  ihc 
promise  of  uUimntc 
profit  there  will  be  a 
long  intervening  period 
of  bitter  warfare  with 
natives.  Russia  is  con- 
stantly extending  ber 
boundaries  southward, 
but  has  not  yet  any 
colonies  or  possessions 
except  those  of  con- 
tiguous territory  with 
the  great  empire  itself. 

Wo  of  the  United  States,  fighting  Simin 
to  release  Cuba  from  the  yoke  of  oppression, 
found  ourselves  inheriting  a  war  with  the 
Filipinos,  who  were  already  demaniling 
freedom  from  tlieir  Spanish  oppressors. 
Within  its  first  three  years  this  war  of  ours 
with  the  Filipinos  cost  us  immensely  more 
in  money  and  in  men  than  the  parent  con- 
flict with  Spain  itself. 


So  it  is  ihat  all  Europe,  and  indeed  all 
the  world,  is  rapidly  becoming  an  armed 
camp.  Nations  have  adopted  the  theory 
that  safety  can  be  assured  only  by  eternal 
vigilance  and  military  strength.  The.  peace 
rescript  of  the  Emperor  of  Russia,  from 
which  sentimentalists  counted  so  much, 
was  hardly  circulated  before  there  was  such 
an  outbreak  of  warfare  as  the  world  bad  not 
seen  for  many  years.  Great  scientists  and 
inventors  arc  concentrating  their  attention 
upuu  improvemenls  in  thu  uirtliaiii-iii  :uii! 


CAMEL-OtTN    WTTH   BRITISH  ARMY 


art  of  war.  Lnproved  rifles,  projectiles 
and  explosives  of  many  varieties  have  al- 
tered the  character  of  warfare  on  land  al- 
most as  much  as  it  baa  changed  at  sea.  No 
longer  are  there  spirited  charges  across 
open  fields,  or  steady  advances  of  regiment 
against  regiment.  With  rifles  effective  at 
a  range  of  one  mile,  and  smokeless  powder 
for  the  explosive,  a  force  would  he  anniiii- 
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lated  long  before  Iiand  to  hand  fighting 
could  begin.  Artillery  and  long-distance 
firing,  therefore,  have  supplemented  close 
work  with  nmskets.  Balloons,  war-kites, 
searchlights,  machine  guns,  armored  rail- 
way cars  and  other  innovations  have  come 
into  modern  warfare.  Field  hospitals  and 
ambulance  systems  likewise  have  been  im- 
proved, but  the  happy  time  is  not  yet  when 
the  Ked  Cross  will  have  no  work  to  do,  and 
the  militarj'  organizations  of  the  powers  can 
release  their  millions  of  soldiers  to  some 
more  profitable  and  productive  vocation. 

Some  detailed  information  concerning 
the  newest  explosives,  projectiles,  guns  and 
armies  will  serve  to  indicate  the  activities 
in  thi^  direction.  Picric  acid  is  obtained 
bv  th^r  action  of  nitric  acid  on  carbolic  acid, 
and  from  it  are  made  such  remarkable  de- 
rrru^rtive  materials  as  dynamite,  maximite, 
f-ffvYiU:  and  lyddite.  The  latter  was  the 
*:xi#Io-ive  inorst  favored  by  the  British  in 
Tljf-ir  camj^ai^ns  against  the  Boers  in  South 
Africa.  Thc'se  high  explosives,  like  smoke- 
l^-rJ9  powdfjr,  are  not  generally  dangerous  to 
bandlr'.  I'hcy  must  bo  prepared  with  de- 
tonating caps  for  th(^  purpose  of  exploding 
fh'-ni.  Tlio  diiin-dum  bullet^  a  fatal  pro- 
jfftil<!  for  small  arms,  is  made  of  nickel, 
wjtii  a  prjint  of  soft  lead.  When  such  a  bul- 
h't  strikes  any  object  it  spreads  in  the  ?hape 
of  a  iniislinjoni,  making  a  peculiarly  pain- 
ful an<l  dcadiv  wound.  Thev  are  not  coun- 
tenanted  by  the  pow^'rs  oi)enly. 

The  various  niacliinc  guns  and  rapid-fire 
guns  discharge  twelve  to  1,500  shots  a  min- 
ute, according  to.tlieir  size  and  mechanism. 
Some  of  those  arc  whollv  automatic.  The 
Maxim  gun,  for  instance,  is  so  arranged 
that  after  each  recoil  of  a  previous  dis- 
charge the  slKKi'k  oj)ens  the  breech,  extract? 
the  empty  shell,  takes  a    fresh    cartridge. 


cocks  the  gun,   pushes   the   shell    into 
chamber  and  fires  the  gun.    The  cartrid 
are  loaded  into  the  gun  in  a  belt,  and  all 
operator  has  to  do  is  to  pull  the  trigger 
first  time  and  the  belt  is  ground  throi 
the  machinery  at  the  rate  of  600  shot 
minute.     With  such  explosives,  project; 
and  weapons  in  use  it  is  apparent  that  ti 
fare  is  becoming  a  more  dangerous  purs 
all  the  time.    The  following  table  shows 
armed  strength  of  the  great  powers : 


Country. 

Austria-Hungary 

France   

Germany    

Great    Britain... 

Italy    

Japan    

Russia    

United    States... 


Armies. 
Peace 
footing. 

361.693 

628,755 

676.666 

212.449 

825,340 

157.829 
1,100.000 

100.000 


11      NaTla 

War     '  I  I 

footing.  (Ships.  I  II 


2.000.000 
3.250.000  I 
3,000.000  I 

475.000 
3.272,409  , 

603.000 
4.600.C<OC< 


34    II 

124    « 

77   31 

25S>U^ 
»7  2; 

22   31 

7B   X 

€2:  21 
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THE    GERMAN    EMPEBOB^S 
AMERICAN  YACHT 

The  schooner  yacht  Meteor,  which  i 
christened  by  Miss  Alice  Roosevelt,  dau 
ter  of  the  President,  when  it  was  launcJ 
in  Xew  York  on  Febniarv  25th,  lf»05, 
the  presence  of  Prince  Henry  of  Genna: 
is  the  first  pleasure  l)oat  that  was  ever  h 
for  a  European  monarch  in  an  Aineri< 
sliij)yard.  The  vessel  from  stem  tu  sti 
was  the  product  of  American  buildc 
American  designers  and  American  wo 
men.  His  Imperial  Majesty,  the  Empe: 
of  Germany,  desired  that  to  be  the  case, 
order  tliat  he  might  feel  that  he  posses 
a  genuine  American  product*  It  was  u 
however,  the  first  American  pleasure  b 
owned  by  Wilhelm  IL,  who  already  p 
sessed  an  American-built  schooner,  ' 
Yampa,  which  he  had  bought  some  vears 
fore  from  its  owner,  who  was  cmisinc 
Gorman  waters.  When  he  oixlei^  the  3 
teor  he  commissioned  the  deaigneis  of  : 


..Hi. 


Thin^  XOe  All  Should  Knotm 


569 


Yampa  to  build  a  larger  schooner,  with 
^uch  additional  improvements  as  have  been 
made  in  the  last  fifteen  years.  Only  a  few 
months  ago  the  materials  out  of  which  this 
famous  little  international  pleasure  craft 
was  built  were  scattered  all  over  the  United 
States,  from  the  Atlantic  to  the  Pacific. 
Polished  masts  of  white  pine  were  growing 
wild  in  their  native  Oregon  forests.  The 
iron  and  steel  in  the  beams  and  plates  were 
unmined  ore  in  the  Pennsylvania  hills. 
The  hardwoods  for  the  finishing  of  the 
interior  were  hewn  by  American  hands 
in  American  forests ;  the  interior  ap- 
pointments, the  plumbing  and  the  fittings 
were  made  by  American  workmen,  the  sails 
were  made  by  American  sail-makers  from 
American  canvas,  and  the  rigging  was  all 
the  work  of  our  own  countrymen.  It  was 
natural  and'  appropriate  that  it  should  be 
christened  by  a  genuine  American  girl,  to 
gracefully  emphasize  the  national  character 
of  the  whole  performance. 

The  Meteor  is  a  large  yacht,  having  a 
length  over  all  of  160  feet,  a  water-line 
length  of  120  feet,  a  beam  of  twenty- 
seven  feet  and  a  draught  of  seventeen 
feet.  There  is  thus  deck-room  enough 
for  a  court  reception.  Accommodation 
is  furnished  for  a  crew  of  at  least 
thirty  men.  There  are  two  saloons,  the 
main  and  the  ladies'  cabin,  and  three  large 
staterooms,  in  addition  to  the  Emperor's 
s'^acious  suite.  In  size,  indeed,  the  Meteor 
is  the  largest  schooner-yacht  ever  put  forth 
from  an  American  shipyard.  The  quarters 
are  ample,  though  without  ostentation.  The 
comfort  of  the  voyagers  was  the  point 
chiefly  aimed  at.  Altogether  it  is  a  hand- 
some craft,  quite  good  enough  for  an  Em- 
peror or  an  American*  Its  cost  was  about 
$150,000. 


THE  SECOHD  AHD  GREATER 
BROOELYH  BRIDGE 

The  Brooklyn  Bridge  is  a  name  that  has 
been  known  the  world  over  for  many  a  year 
as  that  of  one  of  the  most  noteworthy 
achievements  of  modem  times.  A  suspen- 
sion bridge  spanning  the  great  East  River 
and  bearing  the  traflSc  of  two  great  cities,  it 
was  indeed  worthy  of  its  high  fame.  But  a 
time  is  coming  now  when  the  original 
Brooklyn  Bridge  will  have  to  take  a  second 
place  and  be  distinguished  by  a  more  spe- 
cific name,  for  another  Brooklyn  Bridge 
is  under  construction  that  surpasses  it  in 
every  way.  The  new  bridge  likewise  spans 
the  East  Eiver,  connecting  New  York  City 
on  Manhattan  Island  with  Brooklyn  on 
Long  Island.  It  is  about  a  mile  above  the 
old  bridge,  and  consequently  will  draw  the 
great  traffic  from  the  shopping  district  of 
New  York  that  until  this  time  has  been 
compelled  to  patronize  the  ferries. 

The  two  steel  towers  from  which  the 
great  roadway  of  the  bridge  is  suspended  are 
1,600  feet  apart,  or  nearly  one-third  of  a 
mile.  They  rise  to  a  height  of  335  feet  above 
the  water,  and  the  bridge  itself  is  so  high 
above  the  river  that  the  masts  of  the  largest 
boat  may  pass  under  it.  From  the  tops  of 
these  great  towers  four  steel  cables,  each 
as  large  as  a  man's  body,  carry  a  two-story 
platform  twice  as  wide  as  a  city  street,  with 
six  railroad  tracks,  two  carriage  ways,  two 
promenades  and  two  bicycle  paths.  In  or- 
der to  attain  the  height  over  the  river  re- 
quired for  navigation,  the  tracks  have  to  be 
carried  over  more  than  half  a  mile  of  streets 
and  houses  at  each  end  of  the  bridge.  The 
weight  of  the  1,600-foot  span  between  the 
towers  is  16,000,000  pounds,  and  it  will 
carry  with  safety  a  moving  load  of  9,000,- 
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000  pounds.  The  steel  in  each  tower  weighs 
t>,000,000  pounds^  The  toiAl  cost  of  the 
bridge  and  its  approaches  is  about  ?yj.K)0,- 
000,  and  of  the  land  about  *10j:mm1,000 
more.  These  tiirures  are  suficientlv  elo- 
quent  to  speak  for  themselves,  and  this 
^jeatest  of  American  bridges  is  indeetl  a 
triumph  of  the  builders. 

w<       w<       w< 

HOW  MAPS  AND  GLOBES  ABE 

MADE 

Now  that  the  relations  of  the  different 
countries  of  the  world  have  become  so  in- 
timate and  news  is  transmitted  so  rapidlv 
and  regularly  by  means  of  the  electric  tele- 
grapli,  and  distributed  by  the  morning  pa- 
per, it  has  become  essential  to  have  at  hand 
for  ready  reference  maps  of  all  the  world, 
in  order  to  understand  intelligently  the 
things  that  arc  happening. 

Chicago  is  the  map  making  center  of  the 
country.  It  is  said  that  more  maps  are 
sent  out  of  that  city  annually  than  from 
all  the  other  cities  of  the  I'nited  State-^ 
combined.  Most  of  the  railroads  obtain 
their  maps  from  Chicago.  Hundreds  of 
thousands  of  school  ma[)s  are  thrown  off 
Chicago  presses,  and  the  majority  of 
bicyclists  who  are  ranging  the  country  car- 
ry in  their  pockets  Chicago-published  maps 
made  specially  for  them.  Maps  from  the 
cheapest  to  the  most  expensive  are  made 
here,  and  whether  cheap  or  expensive  they 
follow  the  same  path  from  the  first  drawing 
to  the  last  time  of  going  through  the  press. 
The  difference  comes  in  the  size  and  the 
accuracy  and  care  in  the  leaking  which 
distinguishes  them. 

When  the  map  publisher  makes  up  his 
mind  to  publish  a  new  map,  one  of  Illinois, 


for  instance,  he  orders  the  drau^ismen  h 
make  an  original  drawing.  While  anj 
mechanical  or  architectural  draujzfatsmai 
can  draw  a  map,  the  number  who  are  re 
garded  as  expert  map  draughtsmen  is  snudJ 
The  draughtsman  takes  the  map  of  Illinoi 
published  last,  and  begins  his  work  by  copy 
ing  it  on  the  scale  required.  That  is*  b 
copies  it  larger  or  smaller  according  to  xhs 
number  of  miles  that  each  inch  on  the  ne« 
map  will  represent.  A  map  of  Illinois  sL 
feet  long  by  four  feet  wi<ie  would  be  mad^ 
on  a  scale  of  six  to  one ;  that  is  to  say,  earf 
inch  on  the  map  would  represent  six  milr: 
of  distance. 

But  the  new  map  must  be  ''up  to  date/ 
for  Americans  insist  that  their  maps  nausi 
show  the  very  latest  changes  in  boundaries. 
railroads,  rivers,  size  and  importance  ol 
towns  and  cities,  and  mf>difieatlons  of  Iak€ 
shores  and  seacoasts.  Before  the  draughts- 
man  iK'gins  his  work  the  publisher  has  col- 
lected from  government  surveys,  railroad 
time  tables,  railroad  maps,  and  county  anJ 
township  surveyors  all  the  information  he 
can  find  regarding  changes.  With  this  in- 
formation Ix^fore  him  the  ma[>-maker  br*- 
gins  his  work.  If  any  ilispiue  or  imcer- 
tainty  arises  over  any  particular  section,  a 
tra(ring  is  made  of  the  territory  under  dis- 
[)ute,  and  this  is  sent  to  the  official  surveyor 
of  that  district  for  correction  or  approval. 
The  drawing  made  in  india  ink  is  of  the 
size  that  the  map  is  to  be  made.  All  the 
lettering  is  put  in  with  the  pen,  but  meielj 
to  indicate  the  place  where  the  type  musl 
print  the  names  of  the  counties^  towns,  etc. 
When  the  drawing  is  completed  it  is  takei 
to  the  engraving-room  and  turned  over  t* 
the  map  engraver. 

The  engraver  first  takes  a  smootb-facf^ 
cn])per  plate  of  the  required  size,  and  Uack 
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ens  the  face  by  holding  it  over  a  smoking 
lamp,  or  by  painting  it  with  lamp-black, 
and  then  covers  it  with  a  composition  made 
of  wax  and  gum,  laying  on  the  composition 
to  the  thickness  of  light  blotting  paper.  To 
get  the  composition  even,  the  copper  plate 
is  slightly  heated,  for  the  composition  melts 
easily.  When  the  plate  is  thus  coated  it  is 
ready  to  receive  a  transfer  of  the  drawing. 
The  back  of  the  paper  on  which  the  map  is 
drawn  is  covered  lightly  with  black,  brown 
or  blue  chalk,  and  this  chalked  surface  is 
laid  upon  the  wax  composition  which  covers 
the  copper  plate.  Then  the  engraver,  with 
a  fine  steel  pencil  or  stylus,  goes  over  every 
line  and  mark  in  the  drawing.  As  the  steel 
point  moves  over  the  paper  the  drawing  is 
copied  on  the  composition,  just  as  a  copy  of 
a  drawing  is  made  with  black  carbon  paper. 
The  composition  is  white  and  the  chalk 
lines  stand  out  conspicuously. 

The  plate  is  now  ready  for  the  graver,  or 
V-shaped  tool  used  by  the  engraver.  With 
it  he  goes  over  the  chalk  lines,  cutting  out 
the  wax  composition  to  the  copper  plate. 
As  he  first  coated  the  plate  with  lamp  black, 
lie  can  readily  see  his  work,  because  the 
graver  leaves  a  black  line  wherever  it 
touches  the  copper.  The  engraver  does  not 
cut  out  the  letters.  He  has  an  easiei  ind 
better  way;  for,  setting  the  names  up  in 
type,  he  places  the  type  in  a  holder  some- 
what like  a  bookbinder's  stamp,  and  then 
heating  the  type  slightly,  presses  them  into 
the  wax  to  the  copper.  The  holder  is  so 
arranged  that  the  type  can  be  set  up  either 
in  a  curved  or  straight  line.  Perhaps  there 
is  nothing  on  a  map  which  excites  more 
curiosity  and  draws  out  more  guesses  than 
the  names  of  the  towns  and  cities  which 
straddle  railroad.lines,  curve  around  rivers, 
and  appear  in  a  badly  mixed-up  condition. 


Every  one  knows  that  the  names  are  printed 
by  type,  but  how  the  type  came  there  is  a 
deep  mystery  to  most  persons. 

When  an  exact  copy  of  the  drawing,  with 
the  names  marked  in  type,  is  made  on  the 
plate,  the  engraver  proceeds  to  **build  up" 
the  engraving.  He  takes  a  piece  of  the  wax 
composition  about  the  size  and  form  of  a 
lead  pencil,  and  with  a  heated  iron  tool 
which  looks  like  a  piece  of  darning  needle 
stuck  into  a  handle,  he  builds  up  little 
mounds  of  wax  on  each  side  of  the  lines 
and  letters.  He  does  this  to  obtain  the 
"relief,"  for  all  the  time  he  has  really  been 
making  molds  in  which  to  cast  a  copper 
electrotype.  To  pour  melted  copper  into 
this  mold  would  melt  the  wax  instantly,  so 
the  map-maker  turns  to  electricity  as  the 
agent  which  will  deposit  the  copper  in  his 
wax  mold.  He  suspends  the  engraved  plate 
or  mold  in  a  bath,  after  first  coating  the 
mold  with  graphite.  Not  far  from  it  hangs 
a  pure  copper  plate.  To  each  plate  he  con- 
nects a  wire  leading  from  a  small  dynamo. 
The  current  passing  from  the  pure  copper 
plate  to  the  mold,  through  the  liquid,  car- 
ries with  it  the  copper,  which  is  deposited 
in  the  mold,  thus  really  making  a  copper 
cast  of  it.  When  enough  copper  has  been 
deposited,  the  mold  is  taken  off,  the  copper 
cast  removed,  and  the  reverse  of  the  draw- 
ing standing  out  in  bold  relief  is  taken  off. 
This  thin  shell  is  backed  up  with  metal  to 
make  it  solid  and  strong,  and  it  is  then 
ready  to  be  placed  in  the  press  to  print  thou- 
sands of  maps  of  Illinois.  To  engrave  a 
.map  about  11  inches  wide  by  14  inches 
long  requires  six  weeks'  work  of  the  en- 
graver. 

The  electrotype  thus  made  is  used  to 
print  the  black  map.  For  every  color  used 
in  the  maps,  a  separate  plate  must  be  made. 
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This  expTlains  why  the  price  of  a  map  in- 
creases in  proportion  to  the  number  of  col- 
ors used.  The  largest  map  made  in  one 
piece  in  Chicago  is  66  inches  long  and  46 
inches  wide.  Anything  larger  than  that  is 
made  in  sections,  and  the  sections  are  neat- 
ly pieced  together  to  make  the  whole. 

Most  of  the  maps  made  by  or  for  the 
government  are  not  made  by  the  relief  pro- 
cess, but  are  engraved  on  steel,  copper,  or 
stone.  In  engraving  a  map  on  steel,  the 
steel  plate  is  first  coated  with  a  peculiar 
varnish,  which  is  acid  proof.  A  transfer 
of  the  drawing  is  made  on  the  varnish,  but 
unlike  the  transfer  made  on  the  wax  com- 
position in  the  relief  process,  the  copy  is 
reversed.  The  engraver  cuts  through  the 
varnish  with  his  graver,  and  then  the  steel 
plate  is  placed  in  a  bath  of  acid,  which 
attacks  the  steel  where  it  is  not  protected  by 
the  varnish.  When  the  engraving  is  fin- 
ished the  maps  are  printed  by  the  usual 
method  of  printing  steel  engravings. 

For  maps  where  extreme  accuracy  is  re- 
quired, as  in  coast  surveys,  soundings,  and 
navigators'  charts,  a  sheet  of  thin,  trans- 
parent gelatine  is  placed  over  the  drawing. 
With  a  sharp  steel  pencil  the  engraver 
coj)ics  the  drawing  into  the  gelatine.  He 
then  dusts  blue  powder  over  the  gelatine, 
and  the  powder  remains  in  the  scratches  or 
etching  made  by  the  steel  pencil.  By  press- 
ing this  into  the  varnish  the  copy,  in  re- 
verse, is  transferred  in  clean,  sharp  lines. 
Engraving  on  copper  or  stone  is  done  in 
much  the  same  manner,  and  maps  made 
from  the  stone  are  simply  lithographed. 
The  engraving  is  first  made  in  the  stone, 
after  a  copy  of  the  drawing  has  been  trans- 
ferred to  it,  and  then  a  transfer  is  made 
from  the  engraving  to  a  flat  stone  by  the 
lithographic    process.     The    largest    map 


printed  from  stone  is  36  inches  by  62 
inches.  For  large  wall  maps  the  sections, 
which  pasted  together  on  cloth  make  the 
whole,  are  48  inches  by  42  inches. 

What  was  said  to  be  the  largest  map  ever 
printed  was  exhibited  at  the  World's  Fair. 
It  was  the  map  of  the  United  States,  14^ 
by  19i  feet  in  size.  Each  inch  on  the  map 
represented  eighteen  miles.  Near  it  stood 
the  electrotype  from  which  the  map  was 
printed.  Its  area  covered  nearly  300 
square  feet.  It  was  made  up  of  pieces  so 
cleverly  joined  that  the  joints  could  not  be 
detected. 

The  making  of  globes  requires  time, 
skill  and  patience.  In  high-class  globes  the 
sphere  appears  to  be  covered  with  a  single 
piece  of  paper.  As  a  matter  of  fact  the 
globe  is  covered  with  twenty-four  pieces, 
except  in  small  globes,  where  half  as  many 
pieces  are  pasted  on.  The  lines  represent- 
ing latitude  on  a  globe  appear  to  be  straight 
lines.  But  with  the  exception  of  the 
equator,  all  the  lines  are  curved,  the  curves 
being  of  such  radius  that  when  the  piece? 
are  pasted  on  the  sphere  the  lines  ar 
straight. 

In  one  map  publisher's  engraving-roo 
in  Chioftgo  an  engraver  worked  two  2ii\i 
half  years  engraving    the    plates    for 
eighteen-inch  globe.    He  first  secured  a  ' 
feet  sphere  eighteen    inches   in   diam< 
This  sphere  was  tested  in  various  way 
til  the  engraver  was  certain  it  was  a 
sphere.      Then  he   divided  it  into  t 
sections  on  the  line  of  the  equator,  ar 
it  out  on  flat  paper.   Each  section  waf 
shaped,  curving  evenly  from  point  t* 
Wlien  he  cut  it  and  pasted  it  on  hi 
it  wrinkled,  and  did  not  lie  snugl 
bulge  of  the  globe.     lie  had  to  ex 
for  a  time  until  he  secured    th 


Things  XOe  All  Should  Kjnof» 


573 


shape,  width  and  curve  for  his  sections, 
and  then  he  laid  out  his  map  accordingly. 
As  eight  colors  were  to  be  used  in  printing 
the  globe  map,  it  required  fifty-six  plates 
before  the  globe  could  be  covered. 

The  globes  themselves  are  made  of 
papier-mache.  On  this  a  coat  of  plaster  of 
pans  is  laid,  and  this  is  turned  true  in  a 
lathe.  This  process  is  used  in  Chicago  in 
making  all  high-class  globes.  The  greatest 
care  must  be  exercised  in  making  the  globe 
maps,  for  the  paper  shrinks,  and  this 
shrinkage,  if  too  pronounced,  would  ruin 
the  globe.  The  paper  is  always  run  through 
the  press  one  way.  That  is,  the  sheets  are 
fed  in  exactly  as  they  lay  in  the  roll  of 
paper  when  it  came  from  the  paper-mill. 
In  this  way  the  fiber  of  the  paper  always 
runs  in  the  same  direction  in  going  through 
the  press. 

The  largest  globe  made  for  sale  is  30 
inches  in  diameter.  Until  recently  but  few 
globes  were  made  in  the  United  States.  To- 
day thousands  of  them  are  made  and  sold  in 
Chicago  alone.  An  18-inch  globe  is  now 
sold  for  about  $35 ;  ten  years  ago  the  price 
of  an  8-inch  globe  was  the  same  as  that  of 
an  18-inch  globe  to-day.  The  cause  of  this 
great  reduction  in  price  is  found  in  the 
constantly  increasing  demand  for  globes, 
for  100  high-grade  globes  are  now  sold  to 
one  sold  ten  years  ago. 

S   Jf^   S 

WATCHES  AND  CLOCKS 

The  sixteenth  century  inventor  of  the 
watch  or  spring  clock  would  have  deemed 
it  a  dream  if  to  his  Swiss  soul  had  come 
a  vision  of  the  great  watch  factories  of  to- 
day, their  thousands  of  employes,  the  di- 
vision of  labor,  and  the  enormous  output. 
Indeed,   those    Swiss   manufacturers   who 


until  recent  years  enjoyed  a  monopoly  of 
the  making  of  fine  watches,  can  hardly 
realize  now  the  extent  of  the  industry  in 
this  country. 

Those  watchmaker  shops  of  bygone  days, 
where  one  or  two  men  constructed  an  entire 
time  piece,  have  given  way  to  great  fac- 
tories where  hundreds  and  even  thousands 
of  employes  earn  their  daily  bread.  The 
dingy  work  shop  has  been  supplanted  by 
great  factory  buildings  with  a  thousand  dis- 
tinct departments,  well  lighted  and  well 
ventilated  rooms,  and  a  complicated  system 
centering  about  the  superintendent's  supply 
room,  to  which  all  parts  are  taken  when 
completed,  and  about  the  factory  office, 
which  sells  watches  not  only  at  home  but 
also  to  the  natives  of  Africa,  to  the  Aus- 
tralian sheepmen,  in  short,  to  the  inhabi- 
tants of  the  uttermost  parts  of  the  earth. 
The  simple  hand  tools  have  given  place  tf> 
hundreds  of  machines,  propelled  by  one 
central  engine  under  one  guiding  hand. 

American  watches  now  form  a  great  bulk 
of  the  world's  entire  watch  production. 
Illinois  is  the  seat  of  two  of  the  greatest 
factories  in  the  country,  one  at  Spring- 
field and  the  other  at  Elgin.  Massachusetts 
has  the  great  Waltham  factory,  and  the 
work  of  watch  making  has  been  taken  up 
in  Ohio. 

The  modern  watch  is  marvelously  com- 
plex, yet  marvelously  simple.  Its  construc- 
tion is  merely  the  perfect  union  of  a  mul- 
titude of  simple  details.  First  it  is  neces- 
sary to  separate  the  watch  into  case  and 
works,  for  in  spite  of  a  popular  idea  to 
the  contrary,  they  have  no  dej^endence  upon 
each  other.  Watch  works  or  "movements" 
in  most  American  factories  are  manufac- 
tured in  sizes  ranging  from  number  four, 
which  is  about  the  size  of  a  half  dollar,  to 


674 


Thirty  tt}0  A.U  Should  Knotv 


\ 


I 


4 


1 


number  eighteen,  which  is  fully  twice  asj 
large.  Cases  are  made  corresponding  to 
each  of  these  sizes,  and  the  sizes  and  the 
cases  are  adapted  to  any  make  of  w^atch. 
They  are  the  product  of  factories  estab- 
lished for  that  purpose  and,  of  course,  are 
of  endless  variety. 

The  movements  are  constructed  after 
various  plans,  but  in  most  makes  they  have 
for  their  foundation  two  plates,  the  lower 
and  heavier  one  called  the  pillar  plate,  and 
the  up[>or  plate,  which  is  often  in  several 
sections.  Between  these  two  the  mechanism 
of  the  watch  is  arranged.  The  lower  plate 
generally  is  of  brass,  the  upper  of  nickle. 
Thoy  are  punched  from  strips  of  sheet 
metal  to  exactly  the  right  size  and  shape, 
after  which  they  are  smoothed  and  pol- 
ished. 

To  allow  room  for  the  little  wheels,  in- 
dentations absolutely  exact  are  made  in  the 
foundation  plates.  This  work  is  done  by  a 
wonderful  machine  which  follows  the  out- 
lines of  a  steel  model,  made  for  a  pattern, 
with  absolute  mechanical  accuracy.  The 
thickness  of  the  plate  and  the  depth  of  the 
indentations  are  measured  so  as  to  be  per- 
fect, according  to  a  gauge  two  degrees  of 
which  equal  a  thousandth  part  of  an  inch. 
Into  the  plate  then  are  drilled  the  neces- 
sary screw  holes  and  apertures  for  the 
jewel  settings.  For  every  step  in  the  pro- 
cess of  preparing  the  plates  there  is  a  new 
smoothing  and  polishing  given  them,  so 
that  all  rough  edges  are  continually  re- 
moved. 

Watches  containing  from  four  to  twenty- 
two  jewels  are  made  in  most  factories.  The 
jewels  used  are  garnets,  rubies,  sapphires 
and  diamonds.  Garnets  are  the  ordinary 
\ewels  and  a  fifteen-jewel  watch  is  consid- 
ered the  standard.     The  garnets  are  im- 


ported from  Coventry,  England,  and  come 
in  packages  containing  from  500  to  5,000 
pairs. 

The  various  wheels  of  a  watch  are 
stamped  out  of  sheets  of  brass,  with  the 
exception  of  one  or  two  pieces.  The  springs 
are  made  from  sheet  steel,  and  the  screws 
of  cold  steel  drawn  from  wire.  The  tem- 
pering of  these  various  steel  pieces  is  one 
of  the  classes  of  work  in  factories  demand- 
ing highest  order  of  skill.  In  tempering 
some  varieties  of  screws,  and  some  of  them 
are  so  small  that  a  glass  is  necessary  to 
distinguish  them  from  specks,  the  workman 
uses  a  thermometer  of  a  peculiar  sort  in 
order  that  he  may  watch  the  temperature 
to  which  they  are  heated  and  then  cooled 
at  the  exact  point.  Other  varieties  are  tem- 
pered by  watching  their  colors.  They  are 
heated  over  small  furnaces  until  they  give 
off  light  of  the  proper  kind,  and  then  are 
cooled.  Screws  in  a  watch  of  ordinarv 
grade  number  about  forty  varieties,  all  of 
which  are  turned,  sawed  and  gauged  by 
girls  in  the  factory. 

The  pinions,  wheels,  axles  and  similar 
pieces  are  turned  out  by  girls.  One  ma- 
chine cuts  the  pinion's  length  from  a  Avire, 
turns  it  with  three  successive  cuttings  by 
tools  which  succeed  one  another  auto- 
matically, and  deposits  the  pinion.  One 
girl  seated  on  a  stool  which  moves  on  rol- 
lers on  a  track  can  attend  to  five  of  these 
machines  at  once.  The  balance  wheel, 
which  flits  back  and  forth  with  such  never- 
varying  regularity,  requires  forty  different 
steps  in  it^  manufacture,  simple  as  it  ap- 
pears. Steel  and  brass  disks  are  brazed 
together,  and  are  ground  down  to  the  re- 
quired thickness.  The  united  disk  is  then 
punched  into  a  rim  which  is  calculated  to 
contain  two  parts  of  brass  and  one  of  rtecL 
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In  the  edge  of  the  rim,  twenty-six  holes 
are  made,  and  the  same  number  of  small 
screws  are  inserted  to  preserve  the  balance 
of  the  wheel. 

After  the  foundation  plate  receives  its 
jewels  and  is  polished,  engraved  and 
stamped  with  whatever  ornamental  design 
it  requires,  and  has  passed  inspection  to- 
gether witli  the  parts  which  have  been  ad- 
justed to  it,  the  whole  is  brought  to  the 
assembling  room,  where  all  the  work  of  the 
factory  comes  to  a  successful  termination. 
Each  part  has  been  rendered  perfect.  The 
works  are  adjusted,  piece  by  piece,  by  fine 
divisions  of  labor,  passing  from  hand  to 
hand  down  a  long  row  of  workmen's 
tables  in  the  process.  Each  man  has  his 
particular  work  and  is  responsible  for  it. 
When  once  assembled,  the  mechanism  is 
tested  as  a  whole.  Thence  it  is  taken  to  a 
refrigerator  and  subjected  to  cold.  A  stay 
in  a  hot-air  compartment  follows  this,  the 
temperature  of  the  two  tests  ranging  from 
forty  degrees  below  zero  to  103  degrees 
above.  ?^ot  until  it  passes  these  tests  with- 
out being  affected  is  the  watch  considered 
to  be  perfect  and  ready  for  the  market. 

The  dial  of  the  w^atch  is  made  by  a  com- 
plicated process  in  which  a  metal  plate  is 
coated  with  enamel,  fired  and  glazed  like 
china,  and  painted  mechanically  with  the 
figures  and  designs  before  a  second  firing. 

From  the  intricate  details  of  watch 
manufacture  it  is  necessary  that  the  fac- 
tory system  be  perfect  and  this  necessity 
is  met  in  most  American  factories.  As  a 
general  thing  the  employes  are  compara- 
tively well  paid.  The  work  is  so  special- 
ized, however,  that  none  of  the  employes 
become  watch  makers  in  the  real  sense  of 
the  word,  but  only  skilled  in  their  particu- 
lar department.    Each  piece  in  the  mech- 


anism and  each  step  in  the  process  of 
manufacture  is  governed  by  fixed  designs 
and  made  largely  by  automatic  machinery, 
so  that  often  an  unskilled,  inexperienced 
girl  guides  the  machine  which  turns  out 
work  the  most  essentially  exact. 

The  United  States  contains  the  largest 
clock  factories  of  the  world  as  w^ell,  and 
clocks  made  in  this  country  are  sold  every- 
where, their  reputation  being  so  high  that 
the  German  and  Japanese  imitations,  made 
in  large  numbers  of  late  years,  have  actu- 
ally adopted  the  designs  and  the  labels  of 
the  American  manufacturers,  in  order  to 
obtain  a  share  of  the  trade  by  deceiving  the 
customer.  The  common  spring-clocks 
might  be  called  larger  and  rougher  watches, 
and  the  processes  of  rtamping  out  founda- 
tion-plates, wheels,  springs  and  screws  are 
not  unlike  those  of  the  watch  factorv,  modi- 
fied  to  meet  the  conditions  of  the  larger 
mechanism.  The  amazing  cheapness  with 
which  watches  and  clocks  are  made,  while 
their  qualities  of  accuracy  are  preserved, 
is,  of  course,  due  entirely  to  the  employ- 
ment of  automatic  machinery  which  pro- 
duces them  in  great  numbers  at  the  least 
cost.  There  is  another  advantage  also  in 
the  fact  that  in  machine-made  pieces  all 
the  parts  made  by  a  given  pattern  are  inter- 
changeable, so  that  in  the  event  of  an  acci- 
dent, repairs  can  be  made  with  the  greatest 
ease  and  at  the  least  expense. 

Watch  cases  are  hardly  as  complicated 
as  are  the  works,  but  the  factories  making 
them  are  great  institutions  with  most  in- 
genious machinery  in  use.  Thin  sheets  of 
metal  are  passed  through  machines  which 
stamp  out  the  disks  of  the  right  size,  much 
as  coins  are  stamped  out  in  the  mint.  The 
disks  are  then  passed  through  processes 
which  form  them  to  the  right  shape.    The 
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polishing  and  engraving  are  done  bv  ma- 
chinery, except  when  some  special  design 
is  made  to  order.  The  filled  cases  which 
have  become  such  a  popular  substitute  for 
the  more  expensive  cases  of  solid  gold,  are 
made  by  welding  two  thin  sheets  of  gold 
on  opposite  sides  of  a  sheet  of  steel,  and 
then  stamping  the  disks  for  the  case  out 
of  this  combination  metallic  plate.  A  case 
of  great  strength  is  thus  obtained  at  mod- 
erate cost,  with  a  surface  of  gold  which 
will  wear  many  years  without  deteriora- 
tion. 

Ji   Ji   Ji 

MIABOBS  AND  THEIS  MANXT- 

FACTXJBE 

In  the  days  when  society  and  clothing 
were  little  appreciated,  some  heated  man, 
in  stooping  to  drink  from  a  shady  forest 
pool,  saw  a  face  in  the  water.  After  the 
first  superstitious  fear  had  been  overcome  he 
doubtless  came  again  and  again,  each  time 
with  greater  curiosity.  P(jrhaps  he  also 
called  the  attention  of  his  wife  and  daugh- 
ters to  the  phenomenon,  and  as  soon  as  they 
discovered  that  their  own  faces  looked  up 
at  them  from  the  water,  doubtless  they 
b<'^an  to  think  of  rings  for  their  noses. 
Thus  vanity  was  born  when  the  mirror  was 
discovered. 

Siiiro  tliat  time  mechanical  skill  has  been 
enp^a^r^'d  in  making  portable  substitutes  for 
tluf  shady  pool,  according  to  the  model 
which  nature  provided.  First  the  mirror 
was  a  polished  piece  of  metal,  usually 
bronze,  and  then  it  was  silver  or  brass. 
Evc'rywhere  the  early  society  belle  went, 
sli(»  carried  her  mirror  along  with  her  in  a 
litthi  box  which  hung  from  her  girdle.  In 
some  cases  a  slave  Avas  specially  employed 


to  keep  it  so  highly  polished  that  the 
flection  would  be  perfect.  This  use  of  met- 
als continued  until  a  oomparativelv  recent 
time,  and  then  some  man  who  coold  not  af- 
ford a  piece  of  silver  to  lod^  into  devised  a 
glass  mirror.  lie  found  that  the  amonnt 
of  metal  required  to  make  a  thin  coating  on 
the  glass  was  exceedingly  small,  and  that 
its  bright  surface,  being  hermetically  sealed 
by  the  presence  of  the  covering  glass,  did 
not  require  any  polishing.  From  that  time 
to  the  present  the  glass  mirror  has  pre- 
vailed, and  the  process  of  manufacturing 
has  varied  only  in  small  details. 

In  the  first  place  a  mirror  requires  the 
finest  kind  of  glass,  'without  spot  or  speck 
or  ''blow-holes."  The  best  work  is  done  with 
the  plate  glass  manufactured  in  St.  Gobain, 
France,  and  in  numerous  cities  of  Bel- 
gium. All  the  largest  manufacturers  of 
mirrors  use  the  foreign  varieties  in  prefer- 
ence to  those  of  American  manufacture. 
The  glass  comes  in  huge  plates,  a  quarter 
of  an  inch  thick,  ten  or  fifteen  feet  long, 
and  half  as  broad.  As  many  as  a  dozen 
plates  are  packed  in  a  single  box,  display- 
ing numerous  warnings  to  ^'handle  with 
care."  When  the  glass  is  taken  out  it  is 
covered  with  dust  and  bits  of  excelsior,  and 
the  first  thing  that  is  done  is  to  wash  it  clean 
with  water.  Then  a  dozen  of  men  who 
know  just  how  to  handle  a  great  piece  of 
glass  without  subjecting  any  portion  of  it 
to  a  breaking  strain  carry  it  into  the  cut- 
ting room.  Here  a  workman  in  a  long 
leather  apron — usually  a  Frenchman  who 
has  had  great  experience  in  foreign  mirror 
manufactories — blocks  out  an  order  on  the 
plate,  say  two  or  three  beveled  mirrors  for 
some  lady's  boudoir.  A  diamond-pointed 
instrument,  with  a  strong  and  steady  hand 
behind  it,  traces  the  lines  of  drawings  (A 
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the  glass  and  cuts  a  groove  so  deep  that  the 
pieces  easily  crack  out. 

Each  of  these  oval  pieces  is  then  borne 
into  another  room,  filled  with  the  humming 
noises  of  rapidly-moving  machinery.  A 
thin-faced  foreign  workman,  with  his 
sleeves  rolled  up  to  the  elbows,  and  a  ragged 
apron  draping  him  from  chin  to  toes,  picks 
it  up  and  places  its  edge  upon  the  side  of  a 
swiftly  revolving  iron  wheel.  From  a  large 
wooden  tank,  which  strongly  resembles  a 
Now  England  ash-leach,  a  steady  stream  of 
sand  and  water  flows  upon  the  iron  wheel, 
and  in  passing  between  it  and  the  edge  of 
the  glass  w^ars  the  bevel.  The  muddy 
water  from  the  wheel  is  frequently  thrown 
off  in  the  swift  revolutions,  and  works 
polka-dot  designs  all  over  the  operator.  But 
he  is  a  skilled  workman,  and  in  his  pride 
in  getting  the  bevel  on  the  glass  exactly 
even — and  he  must  depend  wholly  on  his 
oyc — he  doesn't  pay  any  attention  to  the 
flying  mud. 

When  the  bevel  is  complete  it  resembles 
"mist"  or  ground  glass,  and  is  full  of 
scratches  and  rough  places.  The  next  work- 
man in  order  smooths  the  bevel  on  a  rapid- 
ly revolving  emery  wheel,  which  casts  off 
a  perfect  shower  of  sparks.  When  it  is  as 
smooth  as  it  can  be  made  by  this  process  it 
is  passed  to  a  third  workman,  who  applies 
it  to  a  fine  grindstone  from  Newcastle,  and 
in  two  minutes  almost  all  traces  of  rough- 
ness have  been  removed.  A  small  boy  sits 
above  the  next  wheel,  which  is  made  of 
wood,  and  daubs  it  with  a  wisp  broom 
which  he  dips  continually  into  a  tub  of 
water  standing  near  at  hand.  lie  and  the 
operator  are  both  covered  with  the  thin 
gray  fluid  which  the  wheel  throws  off. 

By  the  time  the  wooden  wheel  has  been 
used,  the  bevel,  to  the  ordinary  eye,  looks 


as  smooth  as  the  other  parts  of  the  glass. 
But  to  the  trained  eye  of  the  master- 
workman,  who  has  watched  for  flaws  in 
the  glass  since  he  was  a  child,  it  is  far 
from  perfect,  and  he  takes  it  in  his  hand 
and  passes  the  bevel  swiftly  over  a  wheel, 
which  is  smeared  with  ordinary  rouge,  such 
as  the  actress  uses  to  make  blushes  on  her 
cheeks.  It  may  be  imagined  that  this  part 
of  the  shop  has  been  well  treated  with  red — 
the  men  are  all  red,  the  floor  is  red,  the 
tools  are  red  and  in  passing  through  the 
department  the  visitor  frequently  acquires 
invohmtary  blushes.  When  the  embryo 
mirror  has  passed  the  rouge  wheel  its  bevel 
is  perfect,  and  it  is  sent  to  an  expert  for 
inspection.  If  there  are  any  remaining 
scratches  on  the  glass  they  are  marked  with 
chalk,  and  a  workman  with  an  old  rag 
smeared  with  rouge  rubs  away  until  it  is 
smooth  and  fine. 

The  glass  is  now  ready  for  the  silvering 
room — a  tight,  hot,  well-lighted  apartment 
in  which  the  workmen  wear  as  little  cloth- 
ing as  possible.  An  inclined  plane  of 
boards,  which  resembles  a  huge  washboard 
turned  on  its  side,  fills  one  corner  of  the 
room,  and  on  this  the  plates  of  glass  are 
laid  face  downward.  Over  them  the  work- 
man spouts  a  stream  of  water,  which 
cleans  off  the  dirt.  Then  with  another 
hose  ho  plays  on  the  glass  with  a  sensitiz- 
ing solution  of  tin,  the  exact  composition 
of  which  is  a  trade  secret.  The  pieces  of 
glass  are  next  gathered  up  by  a  workman 
and  are  lx)rne  to  the  "bed." 

W^hile  it  is  not  provided  with  pillows,  the 
"bed"  is  complete  in  almost  every  other 
particular.  It  has  a  blanket  which  is  strung 
across  a  frame  about  the  size  of  an  ordina- 
ry bed,  and  over  this  a  cotton  sheet  is 
stretched.    Underneath,  so  that  its  surface 
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just  toaches  the  blanket^  there  is  a  large 
vat  oi  water  kept  hot  bj  steam  pipes.  The 
embryo  mirrors  are  laid  on  the  bed  face 
down,  and  while  thej  are  yet  wet  with  the 
sensitizing  solution,  a  workman  pours  a  di- 
luted compound  of  nitrate  of  silver,  am- 
monia and  tartaric  acid  over  each  glass. 
The  exact  composition  of  this  solution  is 
also  a  trade  secret,  each  firm  having  its 
own  methods  for  mixing  and  each  is  cer- 
tain that  it  cannot  be  beaten  in  results. 

Assisted  by  the  heat  from  below  and  by 
the  tin  solution,  the  silver  is  quickly  pre- 
cipitated on  the  glass.  When  the  workman 
in  charge  thinks  the  coating  is  thick  enough 
he  pours  off  the  surplus  of  the  silver  solu- 
tion, and  the  mirror — for  it  is  no  longer  in 
an  embryo  state — is  put  into  a  warm  "bed" 
to  dry  off.  Here  another  workman  takes 
the  mirror  and  paints  the  back  of  it  with 
a  protective  solution.  Each  firm  has  a  dif- 
ferent color  of  paint  and  each  paint  is 
usually  a  composition  differing  from  all  the 
others,  so  that  when  a  mirror  is  received  for 
resilvering  the  manufacturer  can  usually 
tell  just  what  firm  originally  sent  it  out. 
Frequently  in  special  orders  the  backs  of 
mirrors  are  covered  with  felt. 

The  whole  process  in  the  silvering-room 
is  wasteful  of  silver,  and  many  devices  have 
been  used  to  preserve  all  the  metal  pos- 
sible. The  blankets  of  the  beds  and  the 
coverings  of  the  tables  where  the  nitrate  of 
silver  crystals  are  ground  up,  all  go  to  the 
rofinorics  for  burning,  and  about  20  per 
ocnt  of  the  silver  is  recovered. 

Tlio  whole  process  of  making  a  beveled 
mirror  does  not  take  to  exceed  an  hour  by 
the  present  methods,  and  no  stage  is  dan- 
gerous to  the  workmen.  When  mercury 
and  t ill-foil  were  used  a  number  of  vears 
ago,  the  fumes  killed  many  of  the  opera- 


tives and  a  mirror  could  not  be  completed 
under  ten  days. 

A  large  mirror  is  much  more  difficult  to 
make  than  a  small  one,  owing  to  the  dif- 
ficulty of  handling  the  somewhat  fragile 
glass.  The  largest  mirror  ever  made  in 
Chicago — so  say  the  manufacturers — ^was 
1 8^  feet  long  and  8  feet  broad,  and  it  was 
used  in  a  liquor  saloon.  Two  or  three  of 
the  five  large  manufacturers  of  mirrors  in 
Chicago  use  French  glass  almost  entirely, 
for  the  reason,  they  say,  that  it  is  much 
finer  in  quality,  and  lacks  the  greenish  tint 
which  spoils  American  glass  for  the  best 
trade.  Chicago  not  only  supplies  the  home 
market  with  mirrors  but  ships  them  all 
over  the  West  and  to  Mexico,  Canada  and 
South  America. 

Making  plain  mirrors  adds  about  20  per 
cent  to  the  value  of  the  plate  glass,  or  in 
beveled  work  30  per  cent.  For  instance, 
a  piece  of  plain  French  plate  glass,  5x10 
feet,  would  cost  about  $75.  A  plain  mir- 
ror of  the  same  size  would  sell  for  $90. 

ji   ^   «< 

ABT  WOBE  IN  BRASS 

Ornamental  brass  work  has  become  an 
important  industry  since  banks  and  other 
business  offices  have  taken  to  plate  glass, 
mosaic  floors,  statuary,  stained  glass  over 
desks,  and  other  decorative  luxuries.  This 
style  of  brass  work  is  but  the  refinement  of 
a  commoner  art,  and  the  same  men  who 
make  car-fittings,  valves  and  brass  work 
for  steam  engines  and  other  machinery,  can 
step  into  an  "art  brass"  foundry  and  turn 
out  high-grade  work.  The  brass  is  cast  in 
the  foundry,  cleaned,  pickled,  buffed,  spun, 
turned,  braised,  lacquered  and  polishedi  in 
one  shop  as  well  as  in  another;   the  dif- 


Thhi^  We  Alt  Should  Knobip 


578 


ference  is  that  finer  material,  daintier  de- 
signs and  forms  and  a  higher  finish  are 
used  in  ornamental  work. 

The  foundry  is  the  beginning.  There 
the  brass  is  roughly  cast  to  form,  and  from 
thence  it  starts  on  its  way  to  the  finishing 
bench.  Here  the  alloy  of  copper  and  tin, 
or  copper  and  other  metals  which  make 
brass,  is  cast  in  molding  sand.  The  opera- 
tion is  similar  to  that  used  in  an  iron 
foundry,  particularly  in  an  iron  foundry 
which  makes  a  specialty  of  light  castings — 
or,  as  the  molders  call  it,  "snap  flash" 
work.  The  brass  molders  work  at  benches 
— or,  rather,  troughs — in  which  is  kept  the 
molding-sand,  which  looks  like  rich  black 
dirt  and  is  so  cohesive  that  when  pinched 
between  the  thumb  and  finger  the  sand 
holds  together  and  shows  the  mark  of  the 
pinch.  The  flask  in  which  the  sand  is 
packed  around  the  pattern  is  made  of  two 
frames,  one  fitting  over  the  other.  One 
frame  has  legs  of  wood,  called  dowels,  and 
the  other  has  holes  in  which  these  dowels 
fit,  so  that  when  the  frames  are  brought 
together,  one  will  remain  over  the  other. 
The  frames  are  made  of  four  pieces  of 
wood,  fitted  up  with  hinge-like  corner- 
pieces,  so  that  the  frame  can  be  unlocked 
and  taken  away  from  the  sand  without  dis- 
turbing it. 

The  molder  lays  one  of  the  frames  on  a 
smooth  board  which  goes  from  one  side  of 
his  bench  to  the  other,  and  fills  it  with 
sand.  In  the  center  and  on  top  of  the  sand 
he  lays  the  pattern,  and  presses  it  into  the 
sand,  and  then  fits  the  other  frame  over  it. 
He  shakes  over  the  pattern  some  fine  "part- 
ing" sand,  and  then  fills  the  upper  frame 
with  molding  sand,  ramming  it  down  hard 
with  a  couple  of  hard  wood  rammers, 
shaped  something  like  dumb-bells,  except 


that  the  ball  on  one  end  has  a  flat  surface, 
and  on  the  other  tapers  to  a  blunt,  chisel- 
shaped  point.  After  the  sand  is  well 
pounded  around  the  pattern,  the  molder 
scrapes  the  surplus  sand  from  the  top  frame 
with  a  stick,  and  runs  a  pointed  wire  into 
the  sand  toward  the  pattern,  thus  provid- 
ing escapes  for  the  gases  which  form  when 
the  molten  metal  is  poured  in.  Then  he 
turns  over  both  frames,  or  the  flask,  and 
carefully  lifts  the  bottom  frame — ^now  the 
top  one — from  the  other,  exposing  the  pat- 
tern imbedded  in  the  sand.  The  pattern  is 
withdrawn  by  driving  a  steel  pin  into  the 
wood,  or,  if  it  is  a  white-metal  pattern, 
by  means  of  a  screw  pin  made  for  the  pur- 
pose, and  the  operation  is  aided  by  gently 
tapping  the  pattern  as  it  leaves  the  sand. 

For  hollow  castings  the  cores  are  now  put 
in  place.  A  core  is  made  of  sand,  paste 
and  sometimes  sour  beer,  rammed  into 
molds  and  afterward  baked  in  a  large  sheet- 
iron  oven  over  a  coke  fire.  Coremaking  is 
generally  done  by  boys,  with  perhaps  two 
or  three  men  for  making  the  intricate  cores. 
When  the  cores  are  laid  in  place  in  the  hol- 
low space  left  by  the  pattern,  the  molder 
scoops  out  his  "gates,"  or  channels,  through 
which  the  melted  brass  will  find  the  mold, 
and  then,  placing  the  frames  together,  he 
takes  off  the  woodwork  and  lays  on  the 
floor  the  short  board  with  the  block  of  sand 
on  it.  This  is  the  way  straight  and  core 
work  is  done.  But  for  some  purposes  false 
core  work  is  required,  and  this  is,  in  minia- 
ture, what  is  done  in  making  the  mold  for 
casting  large  bronze  statues. 

Some  patterns  have  undercuts  which  can- 
not be  molded  in  sand  as  plain  patterns  are. 
They  are  made  with  false  cores,  and  this 
work  requires  the  greatest  skill  in  the  foun- 
dry department.     An  ordinary  core  gives 
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xhk  \^/i0A  thrvuzii  &  ca^injT.  A  fftlie  core 
i*  a  jATt  of  :fc^  m^fld  bnH:  tip  separate 
f  r>in  tLe  coold  proper,  and  a«  i:  is  ia  =maL 
pief3«  i*  can  1^  zaken  oTit  irith^ra:  remoTinff 
the  pattern.  Thris  a  ttiit  oan  be  wiried  in 
the  jan'i-  bat  ic*  irr^^rnlar  fomu  i:3  dfep 
cnta  an'i  iri/rnnrin^  depr»?ft*ion*  make  it 
imtj^/*rirf!<'  V/  TritL^Irax  it  from  the  sand 
vrh<,^r.  }jTlz.^z.:i  part  of  the  mold  with  it. 
TTie  UTi^j'^zt^fpifh'T  gret-r  around  thi^  by 
buildir;^  «p  the  rnoM  on:  of  ^and  pack^-1  so 
tiVht  an'i  t.SLiuT(J:rfA  ?!0  c!*/^-  into  the  dif- 
U:r*'Til  parr  of  the  pattern  that  each  part 
^•an  fx:  taken  away,  and  when  the  pattern 
i-  rerriov<-<J  r-an  l/'r  prof^rrly  assemble*!  a!?ain 
To  form  the  mold.  .Sometim^!^  a  dozen  or 
more  pit-frir*  are  r«^<|ui re<l  to  build  up  a  false 

The  bra-iri  i*  melted  in  crucibles,  and  the 
{nni'df't"^  u-uallv  Mow  rhe  fl«j^^r  level,  are 
in  a  line,  .-o  that  all  th^-  m'-ltincr  i-  done  in 
one  part  of  th^-  foundry.     With  a  pair  of 
lar^re  tonir^  the  crucible  i.-f  lifted  out  of  the 
Ud  and  ca rr i'-d  to  the  mold--,  and  tlie  metal 
i?>  ff'/ured  into  the  frate  and  tliur  fills  the 
hollow   in  the  sand.      The  ca.stin^s  which 
are  to  Ix;   fK>li?'hed   are  cleaned   in  water 
and  "pickle" — acid    and    water — and  are 
then  buffed  or  burnished.     Sometimes  they 
are  finished  by  Ix-ing  dippffd  in  strong  or 
w*ak  solutions  of  nitric  acid   and  water. 
For  ^'bri^rht  dipping'  the  acid  is  strong  and 
the  bra.'-.s   castinir   is   inntantlv   withdrawn 
from  th^'  bath,  but  when  a  dead  finish  is 
d*-ired  the  acid  solution  is  weaker  and  the 
r-jiHting  is  left   in  until   a  creaming  color 
{ij>[K-ars  on  the  surface.     In  burnishing,  the 
brass  is  brought  to  a  high  finish  by  being 
rul)l>ed  with  p>lished  steel  tools,  or  it   is 
held    against    buffing    wheels,    which    are 
thick,  soft  wheels  made  of  cotton.     Rouge, 


a  red  polishing  mixnirey  is  pal  on  die  viml 

and  the  hlgfi  «p€cd  of  the  wbed  polishes 
the  brass.  The  ba£ng  Thcel  cannot  be 
nsedj  however,  on  r>asfa  easting  or  ir- 
fegolar  surfaces.  The  hrilliancT  and 
polish  of  brass  which  has  been  bnmislied 
or  bnffei  Ls  hei^tene*!  and  preserred  bj 
lacquer.  This  is  put  on  the  polished  brass 
by  girls,  and  the  laa^uer  is  dried  in  an 
OTen. 

Brass  is  spun«  stamped,  pressed  and 
drawn  in  the  same  manner  as  copper,  gold 
and  silver,  and  manv  of  the  trade  secrets  of 
g«>ldsmiths  and  silversmiths  are  shared  bj 
brassworkers. 

jt   ji   ji 

BELLS  AHD  HOW  THET  ABE 

MABE 

Ever  since  the  beginning  of  civilization 
men  have  been  called  to  worship  by  the 
ringing  of  bells.     As  the  strand  of  scarlet 
runs   through   all   the  ropes  and   hawsers 
belonging  to  England's  navy,  so  bells  have 
markcnl  the  history  of  religion.    Whenever 
the  Jesuits  of  old  established  a  mission,  a 
U'll  was  thought  almost  as  important  as  a 
priest,  and  it  was  often  brought  fr<Hn  th( 
foundries  of  Europe  at  great  labor  and  es 
pense.      To    many    a    heathen    mind   tl 
clangor  from  the  chapel  belfry  must  ha^ 
been  almost  s\Tionvmous    with    the    wh^ 
man's  God.    Even  to-day,  as  soon  as  a  lit 
pine  church  sprouts  up  on  a  village  I 
side,  and  before  the  gloom  of  the  mortf 
which  hangs  over  it  has  been  dispelled. 
^'ladies'  aid  society"  and  the  "young  f 
helping  hand''  begin  to  raise  money 
bell. 

But  Christians  are  not  the  onlj 
devotees.  The  Chinese  and  Japanc 
among  the  greatest  bellmakers  of  the 
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and  they  have  worked  to  the  glory  of 
Buddha  or  Confucius.  In  some  ways  bells 
have  grown  to  be  more  or  less  a  symbol  of 
religious  ceremonials. 

Whether  from  these  associations  or  from 
the  fact  that  early  castings  were  attended 
with  much  church  ceremonial,  the  making 
of  bells  has  something  impressive  about  it. 
The  manufactories  are  usually  great, 
gloomy,  smoky  buildings,  with  no  floor  but 
the  earth.  One  end  is  filled  with  the  bell 
molds,  and  not  farther  away  than  the  arm 
of  a  giant  crane  will  stretch,  stands  the  fur- 
nace in  which  the  metal  is  melted. 

The  whole  process  has  been  reduced  to  a 
marvelously  exact  science.  Knowing  one 
dimension  and  the  tone  of  a  bell,  an  expert 
can  figure  out  all  the  other  measurements 
and  the  weight.  In  fact,  the  main  part  of 
bell-making  is  done  in  a  clean  little  room 
where  a  man  sits  busily  at  work  soiling 
clean  paper  with  figures  and  drawings. 

For  instance,  the  thickness  of  a  bell's 
edge  is  one-fifteenth  of  its  diameter,  and  its 
height  is  twelve  times  its  thickness.  It 
must  also  be  constructed  of  just  the  right 
thickness  in  its  various  parts,  so  that  when 
tapped  on  the  curve  of  the  top  it  will  yield 
a  note  one  octave  above  its  real  key  note; 
when  tapped  one-quarter  of  the  distance 
from  the  top  it  will  yield  a  note  which  is 
one-fifth  of  an  octave,  and  when  tapped 
five-eighths  of  the  distance  from  the  top  it 
will  yield  one-third  of  an  octave.  Where 
the  clapper  strikes,  all  of  these  three  will 
sound  simultaneously,  thus  yielding  the 
consonant  or  key  note  of  the  bell. 

These  are  exact  rules,  and  they  have  to 
be  carefully  reduced  to  dimensions.  Be- 
sides this,  the  proportions  of  the  metal  to 
the  size  of  the  bell  must  be  calculated.  Cop- 
per and  tin  are  used  for  large  bells,  but  the 


mixture  varies  widely,  and  almost  every 
manufacturer  has  a  rule  of  his  own.  About 
four  parts  of  copper  are  ordinarily  used 
with  each  part  of  tin. 

When  the  designs  have  been  made  for  a 
bell  they  go  to  the  pattern-maker,  whose 
haunt  in  his  little  workshop  at  one  side  of 
the  foimdry  is  a  veritable  museum  of  tools 
and  patterns.  The  workman,  after  careful- 
ly making  the  measurements  on  a  spruce 
plank,  cuts  out  two  long  strips  of  wood,  one 
of  them  just  the  contour  of  the  inside  of 
the  projected  bell,  and  the  other  the  con- 
tour of  the  outside.  This  w^ork  must  be 
very  careful  and  exact.  By  the  time  it  is 
completed  the  leather-aproned  men  at  the 
other  end  of  the  foundry  have  made  the 
basin  for  the  mold.  It  is  constructed  in  the 
earth,  and  consists  mainly  of  firebrick  and 
clay.  At  its  center  a  stout  post*is  planted, 
perfectly  plumb,  and  just  the  height  of  the 
proposed  bell.  The  two  contour  pieces  from 
the  pattern  room  are  now  pivoted  to  the 
post  in  such  a  Avay  that  they  will  swing 
'  around  like  the  free  leg  of  a  compass. 

In  the  center  of  the  basin  and  around  the 
post  the  workmen  build  a  little  furnace  of 
brick,  so  large  that  it  almost  reaches  the 
sweep  of  the  inside  contour  leg  of  the  com- 
pass. It  is  then  pieced  out  on  top  with  fire- 
clay, until  it  exactly  conforms  to  the  sweep 
of  the  contour  leg.  After  having  been  made 
very  smooth  the  little  furnace,  which  is  just 
the  size  of  the  inside  of  the  bell,  is  allowed 
to  harden  for  a  time.  This  is  the  core. 
Then  grease  is  applied  and  workmen  again 
plaster  on  the  clay  until  it  reaches  and  is 
swept  smooth  by  the  upper  contour  leg. 
This  covering  of  clay  is  exactly  the  size 
and  shape  of  the  projected  bell.  Any  de- 
signs or  inscriptions  are  now  worked  in  re- 
verse order  on  the  "sham-bell"  and  plugged 
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"maiden  state,"  as  it  is  called,  the  bell  is 
tested,  and  if  it  gives  out  a  single  pure  tone 
it  is  regarded  as  a  perfect  cast.  The  manu- 
factory which  can  turn  out  the  largest  pro- 
portion of  "maiden"  bells  is  the  most  suc- 
cessful. If  the  tone  is  not  pure  the  bell 
can  sometimes  be  tuned  by  filing  away  the 
parts  of  the  inside  surface,  but  it  can  never 
be  made  equal  to  a  "maiden." 

The  largest  bell  ever  cast  was  the  cele- 
brated "king  of  bells,"  as  it  is  called  by  the 
Russians,  in  Moscow.  It  wag  made  under 
the  orders  of  the  Empress  Anne  in  1733, 
and  at  the  time  of  its  casting  a  great  relig- 
ious ceremony  was  held,  during  which  hun- 
dreds of  nobles  threw  their  silver  and  gold 
je^velry  into  the  furnace.  The  bell  meas- 
ures 22  feet  8  inches  across  the  mouth,  19 
feet  3  inches  in  height  and  its  thickness  a  I 
the  base,  where  the  clapper  would  strike,  is 
23  inches.  Its  estimated  weight  is  from 
400,000  to  440,000  pounds.  A  nearly  tri- 
angular piece  of  metal  about  6  feet  high 
and  7  feet  across  the  base,  weighing  11 
tons,  is  broken  out  from  the  rim.  There 
has  been  much  discussion  as  to  whether  it 
was  ever  rung  or  not.  Be  that  as  it  may, 
the  bell  now  stands  within  the  Kremlin, 
where  it  was  originally  placed,  to  serve  as 
a  chapel  for  religious  exercises.  Its  value 
on  account  of  the  gold  and  silver  which  it 
contains  is  said  to  be  very  great. 

The  largest  bell  in  America  is  in  the  ca- 
thedral of  Montreal.  Its  weight  is  28,000 
pounds.  The  old  "liberty  bell,"  which 
rang  when  the  Declaration  of  Independence 
was  signed,  weighs  only  1,500  pounds. 
Early  Chinese  bells  were  nearly  square, 
and  wore  welded  out  of  different  pieces. 

The  Mexicans  make  bells  out  of  clay, 
baked  like  pottery,  in  the  form  of  women, 
arms,  head  and  skirts. 


HOW  ABTESIAN  WELLS  ABE 

BOBEB 

Artesian  wells  are  changing  some  of  the 
dry,  arid  tracts  of  the  west  into  the  best 
farming  lands  of  the  country.  The  water 
brought  sometimes  a  thousand  feet  from 
under  the  surface,  is  conveyed,  by  irrigat- 
ing ditches,  to  the  parched  earth,  rich  in 
all  that  goes  with  good  producing  soil  ex- 
cept water,  and  when  that  great  need  has 
been  supplied  abundant  crops  will  result. 
In  large  cities,  equipped  with  extensive  and 
modern  waterworks  systems,  thousands  of 
artesian  wells  supply  industrial  plants  with 
water,  and  in  the  long  run  save  thousands 
of  dollars  of  water  taxes  to  the  manufac- 
turers. 

In  some  wells  the  pressure  of  water  is 
sufficient  to  send  it  to  the  surface,  but  from 
the  majority  of  wells  the  water  is  pumped 
by  steam  pumps  or  windmills.  The  man 
who  bores  an  artesian  well  works  under  a 
great  disadvantage,  for  he  is  in  the  dark 
as  soon  as  his  boring  and  driving  tool  is 
well  under  the  surface  of  the  ground.  His 
drill  points,  casing,  rods,  sand  pump, 
reamer  or  any  one  of  the  dozen  tools  and 
appliances  he  uses,  may  be  broken  hun- 
dreds of  feet  under  ground,  but  he  goes  to 
work  to  extract  the  broken  tool  or  dislodge 
the  piece  that  is  stuck  as  calmly  as  though 
it  were  just  at  hand. 

The  ingenious  devices  used  by  the  Well 
borer  for  repairing  damage  and  overcom- 
ing obstacles,  are  the  result  of  the  hard, 
exasperating,  practical,  expensive  expe- 
rience of  hundreds  of  well  borers  for  many 
years.  The  business  of  boring  artesian 
wells,  drive  wells,  oil,  gas  and  other  wells 
made  by  sinking  a  line  of  pipe,  has  devel- 
oped into  a  distinct  branch  of  hydraulic 
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engineering,  for  water  is  one  of  the  most 
important  tools  used  by  the  up-to-date  well 
borer.  In  fact,  some  holes  are  literallv 
pumped  out,  and  the  pipe  casing  sinks  in- 
to the  ground  without  a  blow  or  a  shove. 

In  driving  a  tube  well  on  a  farm  either 
a  horse-power  machine  or  a  portable  steam 
engine  is  used  as  power.  A  hole  is  bored 
for  some  distance  and  this  hole  is  cased 
with  an  iron  pipe  which  is  driven  into  it. 
The  well-driving  apparatus  consists  of  a 
drill  screwed  to  the  bottom  of  the  drill  rod, 
which  is  in  sections,  so  that  the  rod  can 
be  lengtliened  by  screwing  sections  to- 
gether. 

The  drill  rods  are  made  of  iron  pipe,  and 
every  thirty  feet  or  so  in  the  hollow  drill 
rod  is  a  valve  which  opens  from  beneath. 
In  the  drill  is  a  hole,  and  as  the  drill  is 
lifted  and  dropped  alternately  by  the 
mechanism  on  the  ground,  water  is  poured 
into  the  well.  This  makes  a  "slush"  of  the 
pounded,  crushed  earth,  clay,  gravel  or 
stone,  and  it  enters  the  drill  rod  through 
the  hole  in  the  drill. 

When  the  drill  is  lifted,  of  course  the 
rods,  with  the  water  and  slush  in  them, 
are  raised.  The  drill  is  dropped  suddenly, 
and  as  the  heavy  iron  and  steel  falls  more 
rapidly  than  the  slush  and  water,  the  slush 
passes  into  the  next  section  above  through 
a  valve,  which  closes  when  the  drill  is  again 
raised.  In  this  manner  the  drillings  are 
lifted  to  the  surface  and  are  there  dis- 
charged. 

The  drill  is  lifted  and  dropped,  crush- 
ing its  way  deeper  and  deeper  into  the 
earth,  and  as  it  sinks  the  iron  casing  is 
driven  down  after  it.  A  pimip  is  always 
attached  to  the  head  of  the  apparatus,  and 
when  water  is  reached  the  ])ump  is  started, 
/?J3d  the  sand  in  the  gravel  bed  is  pumped 


out,  forming  a  reservoir  in  the  clean  gravel. 
This  method  of  sinking  a  well  is  rapid  and 
inexpensive. 

An  improvement  on  this  is  the  "rolling" 
and  "jetting"  process.  This  is  a  combina- 
tion of  the  principles  of  hydraulic  mining, 
as  practiced  in  California,  and  of  the  dia- 
mond drill  without  the  diamonds.  In 
hydraulic  mining  a  stream  of  water,  forced 
from  the  nozzle  at  a  great  pressure,  is  di- 
rected against  the  bank,  and  the  earth  is 
washed  away  just  as  furrows  are  cut  into 
the  sod  on  a  l«wn  by  the  jet  of  water  from 
a  garden  hose. 

A  diamond  drill  cuts  its  way  into  the 
earth,  clay  and  rock,  by  revolving  a  drill- 
point  studded  with  black  diamonds.  In 
the  rolling  and  jetting  system  used  in  sink- 
ing artesian  wells,  the  cutter  is  a  section 
of  pipe  on  the  lower  end  of  which  teeth 
are  cut.  As  this  is  revolved  in  the  ground 
by  the  machine  which  grips  the  pipe  and 
turns  it,  jets  of  water  are  forced  down  in- 
side of  the  pipe.  The  water  rushes  out 
from  under  the  cutter's  teeth  and  returns 
to  the  surface  of  the  ground  on  the  outside 
of  the  pipe.  This  returning  water  cushion 
between  the  pipe  and  the  earth  lessens  the 
friction  and  gives  the  casing  an  easy  rota- 
tion. 

Xaturally  the  hollow  cutter  carries  a  core 
of  the  material  through  which  it  forces  its 
way,  and  the  well-borer  utilizes  this  core, 
if  it  be  of  clay,  to  build  up  a  clay  wall  for 
the  bore  when  it  passes  through  quicksand. 
If  there  be  not  enough  clay  in  the  core  for 
this  purpose,  he  puts  some  in  the  pipe,  and 
the  water  carries  it  down  and  up,  packing 
it  in  the  quicksand.  If  a  material  is  met 
which  the  cutter  finds  difficulty  in  boring, 
broken  emerv'  rock,  iron  ore,  flint  sand  and 
other  abrasives  are  sent  down  through  the 


Thif^^  XOe  All  Should  Kjnobif 


585 


pipe.  For  material  too  hard  to  be  cut  by 
the  steel  cutter,  a  cutter  set  with  black  dia- 
monds is  used.  A  modification  of  this 
hydraulic-cutting  combination  is  a  steel 
"paddy"  drill,  which  is  carried  down  with 
the  casing  and  cutter.  This  apparatus  per- 
mits the  use  of  all  the  appliances  without 
taking  out  or  letting  down  other  tools.  A 
drill  is  attached  to  the  end  of  a  hollow  drill 
rod  which  goes  down  inside  of  the  casing. 
The  rod  and  casing  have  independent  move- 
ments, so  that  the  drill  can  work  ahead  of 
the  casing,  or  the  casing  can  cut  its  way 
without  the  drill,  both  of  them  aided  by 
the  water  sent  down  from  above. 

Enormous  augers  which  bore  holes  from 
eight  to  thirty  inches  in  diameter  are  used 
to  sink  shallow  wells.  It  is  conceded  that 
wells  more  than  60  feet  deep  should  be 
bored  with  the  well-driving  machinery  and 
not  with  earth  augers.  The  huge  auger  is 
fixed  to  the  lower  end  of  a  vertical  shaft, 
which  is  connected  with  the  proper  mechan- 
ism to  twist  it  around.  In  the  use  of 
horse  power  the  auger  shaft  is  attached  to 
the  sweep  to  which  the  horse  is  hitched. 
Some  of  the  augers  are  real  augers,  others 
are  bucket-shaped,  with  cutting  edges,  and 
still  others  are  claw-shaped,  but  they  all 
cut  out  the  hole,  and  when  full  of  earth  arc 
lifted  to  the  surface,  emptied  and  sent  down 
to  corkscrew  their  way  deeper. 

Such  wells  are  cased  with  vitrified, 
glazed  or  terracotta  tiling,  galvanized  pipe, 
etc.  If  the  auger,  which  is  not  made  for 
stone  work,  meets  a  rock  or  a  boulder,  a 
drill  is  sent  down  the  hole  and  the  rock 
is  broken  or  bored  through.  If  it  is  a  loose 
stone  it  is  lifted  from  the  hole,  provided  it 
is  not  too  large  for  the  bore,  by  "screw 
tongs,"  "ram's-horn"  rock  extractors  and 
other  devices  of  like  nature. 


A  sand  pump  is  a  hollow  cylinder  of 
iron,  fitted  with  a  hinged  bottom  which 
opens  inside  of  the  cylinder.  When  it  is 
dropped  into  the  sand  the  door  is  forced  up 
and  the  sand,  when  inside,  holds  it  closed 
so  that  the  material  can  be  lifted  out. 

^V         (JV  i^V 

DISCOVEBIES  IN  MEDICINE  AND 

THE  FBOLONGATION 

OF  LIFE 

Dr.  John  Pot  came  to  Virginia  in  1610, 
and  Dr.  Samuel  Fuller  came  over  in  the 
Mayflower  in  1620.  They  have  the  dis- 
tinction of  being  the  first  white  "medicine 
men"  within  the  present  limits  of  the 
United  States.  An  attentive  schoolboy 
twelve  years  of  age  doubtless  now  knows 
as  much  of  the  genuine  principles  of  health 
as  they  did,  and  he  is  a  dull  student  if  he 
does  not  know  a  great  deal  more  of  the 
structure  of  the  body. 

At  the  close  of  the  Revolutionary  War 
there  were  about  3,500  medical  practition- 
ers in  the  United  States,  and  only  about 
400  of  these  had  graduated  from  any  school 
of  medicine.  There  were  then  only  two 
medical  colleges  in  this  country,  and  they 
had  conferred  only  51  degrees.  So  few 
people  patronized  the  doctor  that  usually 
he  made  his  living  at  some  other  work  and 
practiced  medicine  as  a  pastime. 

The  theory  and  practice  of  medicine  have 
since  then  advanced  to  a  high  position 
among  the  sciences  by  the  aid  of  important 
discoveries  made  in  kindred  sciences.  The 
sufferings  of  the  human  race  have  been 
decreased  more  than  can  be  estimated,  and 
the  happiness  of  mankind  has  been  ad- 
vanced in  proportion  through  medical  in- 
vestigation and  prophylactic  discoveries 
with  their  allied  sciences.     A  few  of  th© 


686 


Thm^*  Ttfm  A.tf  Shcutd  Know 


more  importaflt  general  discoveries  may  be 
thus  mentioned; 

Latly  llary  Montagu  brought  the  knowl- 
edge of  inoculation  against  amallpos  from 
Constantinople,  and  Dr.  Jenner,  in  1798, 
taking  it  up  as  a  scientific  matter,  brought 


ago  died,  while  more  than  half  of  the  others 
were  left  badly  disfigured.  In  contrast,  the 
greatest  epidemic  of  smallpox  in  the  nine- 
teenth century,  that  of  1872  and  1873,  at- 
tacked less  than  five  per  cent  in  any  city. 
In  Germany,  where  vaccination  is  rigidly 
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,  as"  invented  by  Lacnnec  in  1819, 
revolutionized  the  treatment  of  dibeaaes  of 
the  internal  organs  of  the  body. 

Dr.  J.  y.  Simpson  of  Connecticut  made 
the  greatest  discovery  of  the  ninetconth 
century  in  its  application  to  surgery,  by 


The  minor  discoveries  that  alone  would 
mark  an  epoch  in  almost  any  science,  such 
as  antitoxin,  whieh  has  reduced  the  mor- 
tality from  diphtheria  fully  95  per  cent, 
with  the  discoveries  of  Pasteur  and  Koch 
to  avert  hydrophobia  and  tuberculosiaj  are 


APPLICATION  OF  THE  LIGHT  CURE   IN  A   LONDON  HOSPITAL. 


making  practical  the  use  of  drugs  to  deaden 
pain.  Anesthetics  thus  did  away  wilh  the 
horrors  of  surgical  operations  on  suffering 
human  beings. 

Chemical  cleanliness  from  all  destructive 
germs  in  surgical  work  is  tlie  result  of  the 
discoveries  of  Joseph  Lister  of  England. 
It  is  estimated  that  through  his  discoveries 
in  the  use  of  antiseptics  Ihe  death  rate  from 
infections  of  wounds  has  been  decreased  at 
least  one-half. 


too  numerous  to  mention  except  in  an  ex 
tended  treatise  on  the  subject. 
*   Ji   * 
SPECIAL  CULTS  AND  CUBES 

Innumerable  specifics  have  meanwhile 
become  popular,  to  contribute  to  general 
practice  whatever  they  contained  of  value, 
iind  then  fall  into  disuse. 

The  food  cure  is  an  cxclnaive  diet  of 
milk,   grapes,    ind   farinaceous   vegc'tables 
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(luring  any  period  of  disturbance  in  health. 

The  earth  cure  consists  in  immersing  the 
body  in  mud  or  dry  earth  during  periods 
of  soreness  or  pain. 

The  water  cure  is  the  use  of  water  at 
diflFcrent  temperatures  either  in  immersion, 
douches  in  solid  streams,  or  by  the  body 
being  packed  in  wet  sheets.  Tlie  steam  or 
hot  air  baths  are  used  in  the  same  connec- 
tion, with  vigorous  rubbing  with  coarse 
towels. 

The  air  cure,  for  rheumatism,  paralysis, 
and  similar  diseases,  is  also  known  as  the 
vacuum  treatment.  It  is  given  by  manipu- 
lating the  limbs  or  parts  of  the  body  under 
or  with  vacuum  pumps  or  disks. 

The  oxygen  or  ozone  cure  requires 
the  patient  suflFeriiig  debilitation  or  lung 
troubles  to  live  in  an  atmosphere  specially 
prepared  for  him  in  an  air-tight  room  or 
by  the  use  of  special  inhalers. 

The  cure  from  sun-air  baths  is  applied 
by  exposure  of  the  skin  to  the  direct  rays 
of  the  sun  in  dry,  still  air. 

Breathing  methods  require  certain  peri- 
ods eacli  day  of  deep  chest  expansion  where 
the  air,  if  possilJe,  is  dry  and  pure. 

Cures  by  electricity  are  effected  by  keep- 
ing tlie  diseased  parts  directly  in  a  current 
of  (»lectricity  as  powerful  as  may  not  be 
painful,  for  a  given  time. 

The  movement  cure  is  a  mechanical  as- 
sistance given  to  the  vital  forces  known  as 
voluntarv  and  involuntarv.  It  is  claimed 
that  a  violent  agitation  of  ])arts  that  are  in 
a  stat(»  of  torpor  arouses  and  stimulates  the 
circulation  through  them,  both  of  blood  and 
nervous  force.  ^Machinery  is  use<l  to  give 
vibration,  which  is  said  to  ])roduce  heat  and 
cousecpient  development  of  energy  in  the 
parts. 

The    lift    cure    is   accrmiplished    by   the 


action  of  standing  erect,  knees  bent  three 
or  four  inches,  upon  a  platform  resting  on 
spiral  springs.  The  lifter  grasps  a  cross 
bar  connected  with  the  springs,  adjusted  by 
weights.  The  operation  is  in  straightening 
the  bent  knees,  while  otherwise  remaining 
erect,  thus  lifting  the  weight,  and  breathing 
deeply  and  rhythmically  with  each  move- 
ment. 

Mind  cures,  faith  cures,  and  the  like, 
consist  in  mentally  separating  one's  self 
from  the  disease  and  giving  it  no  place  in 
the  system. 

The  rest  cure  is  self-explanatory  as  to 
treatment.  It  consists  of  a  complete  cessa- 
tion of  mental  and  physical  action  for  given 
periods  under  the  most  comfortable  condi- 
tions, or  as  isolated  as  possible  from  all  dis- 
turbance. The  latter  has  been  called  the 
wilderness  cure. 

JC    JC    JC 

SYSTEMS  OF  MEDICAL  TREAT- 
MENT 

Hahnemann,  when  he  invented  Homeo- 
pathy, on  the  principle  that  like  cures  like, 
gave  the  name  Allopathy  to  the  earlier 
school  that  cured  on  the  theory  of  revul- 
sion, that  is  of  substituting  one  disease  for 
another,  as  practiced  by  Paracelsus;  and 
he  also  gave  the  name  Enantiopathy  to  the 
doctrine  that  a  thing  is  destroyed  by  its 
contraries,  as  practiced  by  Galen. 

Hydropathy  was  the  name  given  later 
to  the  school  which  effected  its  cures  by  the 
various  uses  of  water,  as  practiced  by  the 
Rosicrucians. 

The  Eclectic  school,  as  the  name  sug- 
gests, claims  to  take  the  best  from  all  sys- 
tems, but  it  relied  mainly  in  the  beginning 
on  decoctions  and  extracts  of  herbs. 
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Osteopathy  has  firmly  eetabliahed  itself 
in  many  places,  and  dt-peiids  for  ita  cures 
on  tliG  manipulation  of  the  bony  structures 
of  the  body.  There  are  numerous  minor 
systems,  but  the  great  discoveries  of  the  last 
few  years  have  almost  completely  obliter- 
ated the  former  dividing  lines  of  the  older 
medical  schools.  Physicians,  like  other 
thinking  men,  are  becoming  more  titl''V!i'ii. 


ELEMENTS    OP    PHYSICAL 
HEALTH 

The  asserlion  made  for  so  many  genera- 
tions that  cleanliness  is  next  to  godliness 
may  not  be  as  persuasive  as  if  we  were  to 
say  that  cleanlinesa  is  the  first  law  of  health 
and  long  life.  That  many  persons  Iiave 
;ittained  extreme  old  age  without  regard  to 
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of  varying  opinions  and  methods.  The  best 
uf  Tlicm  frankly  admit  that  good  is  found 
in  all  schools  of  practice,  and  are  glad  to 
make  use  of  whatever  discoveries  aid  in  tho 
healing  of  bodily  ills  and  infirmities.  So 
the  entire  Dody  of  medical  men,  in  the 
highest  sense  of  the  phrase  are  becoming 
eclectic.  No  longer  do  they  refuse  to  eon- 
Bulc  with  their  rivals,  and  the  public  thus 
is  permitted  the  benefits  of  all  progress. 


cleanliness  ia  not  very  weighty  proof  that 
cleanliness  is  not  one  of  the  most  goodly 
assistants  to  longevity. 

Since  there  are  2,800  outlets  to  the  square 
inch  all  over  the  body,  making  a  personal 
sewage  system  of  twenty-eight  railes  of 
pipes,  this  effort  of  nature  to  get  rid  of  ita 
waste  matlt'r  should  be  fully  sustained  by 
baths  and  clean  clothing.  Fifteen  minutes 
is  long  enough  for  any  bath,  and  the  water 
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should  be  warm,  tepid  or  cold,  according  as 
the  person  may  find  it  most  enjoyable  and 
beneficial.  No  absolute  rule  can  apply  to 
all  persons  and  all  conditions. 

During  fatigue  and  while  the  stomach  is 
digesting  food,  there  should  be  no  disturb- 
ance of  the  temperature  of  the  skin,  nor 
should  a  bath  be  taken  within  an  hour  or 
two  after  a  meal. 

Nothing  quickens  the  functions  of  the 
Ixxly  in  a  more  harmonious  manner  than 
suitable  exercise.  It  should  always  stop 
short  of  fatigue,  and  never  extend  to  vio- 
lence. Exercise  of  a  general  nature  equal- 
izes the  circulation  and  aids  the  assimila- 
tion of  nutriment.  It  prevents  congestions 
and  torpor  of  all  kinds.  It  is  thus  of  ani- 
mating service  to  the  mind,  and  may  be 
regarded  as  the  most  important  element  in 
the  promotion  of  long  life. 

Sleep  is  rest,  and  rest  is  the  necessary 
alternate  in  all  energy.  Comfort  is  the 
first  condition  of  sleep,  after  the  suspen- 
sion of  action  and  thought.  Sleep  is  the 
most  restorative  when  it  is  the  most  com- 
plete suspension  of  all  energy  within  body 
and  brain.  By  systematic  practice  one  can 
thus  compose  the  mind  at  will  and  the 
healthy  person  should  be  able  to  fall  asleep 
within  five  minutes  of  the  first  attempt. 
Cessation  of  thought  without  sleep  may 
even  become  complete  enough  to  be  com- 
j)letc  cessation  of  image-making,  and  there- 
fore a  fullv  unobstructed  rest. 

Ono  who  has  a  natural  appetite  and  a 
normal  organism,  should  never  swallow 
anything  that  is  in  any  way  distasteful,  nor 
slionld  he  ever  impose  any  labor  upon  di- 
gestion that  should  be  performed  by  mas- 
tication. 

Usually  in  any  derangement  of  the  sys- 
tew^   and  most  derangements  come  from 


some  torpidity  in  the  digestive  organs,  the 
first  effect  is  a  disinclination  toward  food. 
This  is  nature's  warning  that  the  digestive' 
apparatus  is  in  no  condition  to  do  its  work 
and  the  warning  should  be  heeded. 

The  organs  that  take  up  the  nutriment 
from  the  food  can  only  use  so  much,  and 
an  excessive  quantity  of  food  only  dulls 
their  vitality.  In  times  of  famine  those 
die  of  starvation  first  who  have  been  the 
heaviest  eaters.  Those  whose  habit  it  has 
been  to  eat  little  can  extract  more  nourish- 
ment from  the  food  eaten  than  the  others 
are  able  to  do,  and  so  suffer  less. 

v»     •!•     •!• 

THE  PULSE  nr  HEALTH 

The  frequency  of  the  pulse  varies  slightly 
according  to  temperaments,  but  the  follow- 
ing is  regarded  as  the  average : 

New  born  infants  from 140  to  130 

During  first  year,   from 130  "  116 

During  second  year,  from 115  **  100 

From    seventh    to    fourteenth    year, 

from   90  "  86 

From  fourteenth  to  twenty-first  year, 

from    85  '•    76 

From    twenty-first    to  sixtieth  year, 

from    75  "  70 

In  old  age,  from 70  "  SO 

JC    ^    Jt 

CONTAGIOUS  AND  EBTIPTIVE 

DISEASES 

It  will  often  relieve  a  mother's  anxiet; 
to  know  how  long  after,  a  child  has  bee 
exposed  to  a  contagious  disease   there 
danger  that  the  disease  has  been  contractc 
The  following  table  gives  the  period  of 
cuhation  —  or  anxious  period — and  otf 
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information  concerning  the  more  import- 
ant diseases: 

Symptoms 
usually  ap- 
pear with-  • 
Disease.             in.         Patient  is  Infectious. 
Chicken-pox..       14 days    Until  all  scabs  have 

fallen  off. 

Diphtheria 2  "  14  days  after  disap- 
pearance of  mem- 
brane. 

Measles 14    "        ^Until     scaling     and 

cough  have  ceased. 

Mumps 10-22  "  14  days  from  com- 
mencement. 

Rotheln 14  "  10-14  days  from  com- 
mencement 

Scarlet  fever.         4    "        Until  all  scaling  has 

ceased. 

Small-pox 12-17    "        Until  all  scabs  have 

fallen  off. 

Typhoid  fever       11    "        Until  diarrhcea  ceases 

Whooping  tSix  weeks  from   be- 

cough 14    "  ginning  to   whoop. 

*In  measles  the  patient  is  infectious  three 
days  before  the  eruption  appears. 

fin  whooping-cough  the  patient  is  infectious 
during  the  primary  cough  which  may  be  three 
weeks  before  the  whooping  begins. 

^^v      ^J^      f^w 

FIRST  AID  TO  THE  INJTIBED— 

WHAT  TO  DO  nr  EMEB- 
GENCIES 

Drowning.  1.  Loosen  clothing,  if  any. 
2.  Empty  lungs  of  water  by  laying  body 
on  its  stomach  and  lifting  it  by  the  middle 
so  that  the  head  hangs  down.  Jerk  the  body 
a  few  times.  3.  Pull  tongue  forward, 
using  handkerchief,  or  pin  with  string,  if 
necessary.  4.  Imitate  motion  of  respira- 
tion by  alternately  compressing  and  ex- 
panding the  lower  ribs  about  twenty  times 
a  minute.  Alternately  raising  and  lower- 
ing the  arms  from  the  sides  up  above  the 
head  will  stimulate  the  action  of  the  lungs. 
Let  it  be  done  gently  but  persistently.  5. 
Apply  warmth  and  friction  to  extremities. 
6.  By  holding  tongue  forward,  closing  the 
nostrils  and  pressing  the  "Adam's  apple'* 
back  (so  as  to  close  entrance  to  stomach), 
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direct  inflation  can  be  tried.  Take  a  deep 
breath  and  breathe  it  forcibly  into  the 
mouth  of  patient,  compress  the  chest  to  ex- 
pell  the  air  and  repeat  the  operation.  7. 
Don't  give  up!  People  have  been  saved 
after  hours  of  patient,  vigorous  effort.  8. 
When  breathing  begins  take  patient  into  a 
warm  bed,  give  warm  drinks,  or  spirits  in 
teaspoonfuls,  fresh  air  and  quiet. 

Bums  and  Scalds.  Cover  with  cooking 
soda  and  lay  wet  cloths  over  it.  Whites  of 
eggs  and  olive  oil.  Olive  or  linseed  oil, 
plain,  or  mixed  with  chalk  or  whiting. 

Lightning.  Dash  cold  water  over  a  per- 
son struck. 

Sunstroke.  Loosen  clothing.  Get  patient 
into  shade,  and  apply  ice-cold  water  to  head. 

Mad  Dog  or  Snake  Bite.  Tie  cord  tight 
above  wound.  Suck  the  wound  and  cauter- 
ize with  caustic  or  white-hot  iron  at  once, 
or  cut  out  adjoining  parts  with  a  sharp 
knife. 

Venomous  Insects'  Stings,  etc.  Apply 
weak  ammonia,  oil,  salt  water  or  iodine. 

Fainting.  Place  flat  on  back ;  allow  fresh 
air  and  sprinkle  with  water. 

Tests  of  Death.  Hold  mirror  to  mouth. 
If  living,  moisture  will  gather.  Push  pin 
into  flesh.  If  dead  the  hole  will  remain,  if 
alive  it  will  close  up. 

Cinders  in  the  Eye.  Roll  soft  paper  up 
like  a  lamp  lighter  and  wet  the  tip  to  re- 
move, or  use  a  medicine  dropper  to  draw 
it  out.    Eub  the  other  eye. 

v^       %3^       V* 

ANTIDOTES  FOB  POISONS 

First.     Send  for  a  physician. 

Second.  Induce  vomiting,  by  tickling 
throat  with  feather  or  finger.  Drink  hot 
water  or  strong  mustard  and  water.  Swal- 
low sweet  oil  or  whites  of  eggs.  - 
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Acids  a*c  antidote  for  alkalies,  and  vice 
versa. 

Ji   ji   ji 

SPECIAL  POISONS  AND  ANTI- 
DOTES 

Acids,  muriatic,  oxalic,  acetic,  sulphuric 
(oil  of  vitriol),  nitric  (aqiia-fortis). 
Soap-suds,  magnesia,  lime-water. 

Pnumc  acid.  Ammonia  in  water.  Dash 
"water  in  face. 

Carbolic  acid.  Flour  and  water,  muci- 
laginous drinks. 

Alkalies.  Such  as  potash,  lye,  hartshorn, 
ammonia.  Vinegar  or  lemon  juice  in  water. 

Arsenic,  rat  poison,  par  is  green.  Milk, 
raw  eggs,  sweet  oil,  lime-water,  flour  and 
water. 

Bug  poison,  lead,  saltpetre,  corrosive  suh- 
limafe,  sugar  of  lead,  blue  vitriol.  Whites 
of  eggs  or  milk  in  large  doses. 

Chloroform,  chloral,  ether.  Dash  cold 
water  on  head  and  chest.  Artificial  respira- 
tion. Piece  of  ice  in  rectum.  No  chemical 
antidote. 

Carbonate  of  soda,  copperas,  cobalt. 
Soap-suds  and  mucilaginous  drinks. 

Iodine,  antimony,  tartar  emetic.  Starch 
and  wat-(^r.  Astringent  infusions.  Strong 
tea,  tannin. 

Mercury  and  its  salts.  Wliites  of  eggs, 
milk,  mucilages. 

Nitrate  of  silver,  lunar  caustic.  Salt  and 
water. 

Opium,  morphine,  laudanum,  paregoric, 
soothing  powders,  or  syrups.  Strong  coffee, 
liot  Lath.  Keep  awake  and  moving  at  any 
cost. 

Strychnine,  tincture  of  nux  vomica. 
Mustard  and  water,  sulphate  of  zinc.  Ab- 
solutc  quiet.     Plug  the  ears. 


BTILES  IN  CASE  OF  FIBE 

Crawl  on  the  floor.     The  clearest  air 
the  lowest  in  the  room.     Cover  head  wit 
woolen  wrap,    wet  if  possible.     Cut  hoi 
for  the  eyes.    Don't  get  excited. 

Ex-Chief  Hugh  Bonner,  qf  the  Ne 
York  Fire  Department,  gives  the  foUowir 
rules  applying  to  houses,  flats,  hotels,  etc 

Familiarize  yourself  with  thfe  location  < 
hall  windows  and  natural  escapes.  I/cai 
the  location  of  exits  to  roofs  of  adjoinii 
buildings.  Learn  the  position  of  all  stai 
ways,  particularly  the  top  landing  an 
scuttle  to  the  roof.  Should  you  hear  a  ci 
of  "fire,"  and  columns  of  smoke  fill  i\ 
rooms,  above  all  keep  cool.  Keep  the  dooi 
of  rooms  shut.  Open  windows  from  tl 
top.  Wet  a  towel,  stuff  it  in  the  moutl 
breathe  through  it  instead  of  nose,  so  as  m 
to  inhale  smoke.  Stand  at  window  and  gi 
benefit  of  outside  air.  If  room  fills  wit 
smoke  keep  close  to  floor  and  crawl  along  l 
the  wall  to  the  window. 

Do  not  jump  unless  the  blaze  behin 
is  scorching  you.  Do  not  even  then  if  tl 
firemen  with  scaling  ladders  are  coming  u 
the  building  or  are  near.  Never  go  to  tl 
roof,  unless  as  a  last  resort  and  you  kno^ 
there  is  escape  from  it  to  adjoining  buih 
ings.  In  big  buildings  fire  always  goes  t 
the  top.  Do  not  jump  through  flame  withi 
a  building  without  first  covering  the  hea 
with  a  blanket  or  heavy  clothing  and  gauj 
ing  the  distance.  Don't  get  excited ;  try  t 
recall  the  means  of  exit,  and  if  any  Sreme 
are  in  sight  dont  jump. 

If  the  doors  of  each  apartment,  esp 
cially  in  the  lower  part  of  the  house,  wei 
closed  every  night  before  the  occtipants  r 
tired  there  would  not  be  such  a  rapid  spres 
of  flames. 
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ACCIDENTS  IN  THE  UNITED 

STATES 

In  1900  there  were  2,550  railway  em- 
ployes killed  and  39,643  injured;  there 
were  249  passengers  killed  and  4,128  in- 
jured; in  other  accidents  5,066  persons 
were  killed  and  6,549  injured,  so  that  the 
total  casualties  for  the  year  were  7,865  and 
50,320  respectively. 

^v      t^^      t^v 

LIFE  AND  DEATH  BATES 

This  table  shows  how  many  out  of  10,- 
000  persons  die  annually  at  each  year  up  to 
104.  Tt  is  used  by  all  life  insurance  com- 
panies in  their  computations  of  risk,  premi- 
ums, etc. 


No. 
Year.    Alive. 
At  birth 

1 8.461 

2 7,779 

3 7,274 

4 6,998 

5 6,797 

6 6,676 

7 6.594 

8 6,536 

9 6.493 

10 6,460 

11 6.431 

12 6.400 

13 6,368 

14 6,335 

15 6.300 

16 6,261 

17 6.219 

18 6.176 

19 6.133 

20 6.090 

21 6.047 

22 6,005 

^O  •  •  •    '  •  •  O.l/Do 

24 5.921 

25 5,879 

?6 5,836 

27 5,793 

28 5,748 

29 5.698 

30 5,642 

31 5.585 

32 5.528 

33 5,472 

34 5,417 


No. 

Deaths. 

1,539 

682 

505 

276 

201 

121 

82 

58 

43 

33 

29 

31 

32 

33 

35 

39 

42 

43 

43 

43 

43 

42 

42 

42 

42 

43 

43 

45 

50 

56 

57 

57 

56 

55 

65  ' 


No.      No. 
Year.     Alive.   Deaths. 

35 5,362  55 

36 5,307  66 

37 5.251  57 

38 5,194  58 

39 5,136  61 

40 5.075  66 

41 5,009  69 

42 4,940  71 

43 4.869  71 

44 4,798  71 

45 4,727  70 

46 4,657  69 

47 4,588  67 

48 4,521  63 

49 4.458  61 

50 4,397  59 

51 4.338  62 

52 4.276  65 

53 4,211  68 

54 4,143  70 

55 4,073  73 

56 4.000  76 

57 3,924  82 

58......   3,842  93 

59 3,749  106 

60 3,633  122 

61 3,521  126 

62 3,395  127 

63 3,268  125 

64 3,143  125 

65 3.018  124 

66 2,894  123 

67 2.771  123 

68 2,648  123 

69 2.625  124 


No.  No. 
Year.    Alive.   Deaths. 

70 2,401  124 

71 2,277  134 

72 2,143  146 

73 1,997  156 

74 1,841  166 

75 1,675  160 

76 1,515  156 

77 1,359  146 

78 1,213  132 

79 1,081  128 

80 953  116 

81 837  112 

82 725  102 

83 623  94 

84 529  84 

85 445  78 

86 367  71 

87 296    -      64 


No.        No. 
Year.      Alive.   Deaths. 

88 232  51 

89 181  39 

90 142  37 

91 105  30 

92 75  21 

93 54  14 

94 40  10 

95 30  7 

96 23  5 

97 18  4 

98 14  3 

99 11  2 

100 9  2 

101 7  2 

102 5  2 

103 3  2 

104 1  1 


*3*     *?•     J* 

CBEMATION 

The  burning  to  ashes  of  the  bodies  of 
the  dead  is  one  of  the  most  ancient  of  cus- 
toms, in  all  countries  which  have  had  an 
ancient  civilization.  The  prejudice  against 
cremation  is  but  one  Jewish  influence 
among  the  many  influences  that  through 
the  scriptures  have  had  such  a  powerful 
effect  ui)on  the  feelings  and  habits  of  the 
civilized  world. 

The  poems  of  Homer  show  that  the  cus- 
Umi  of  burning  the  dead  was  common  dur- 
ing the  Trojan  war,  more  than  a  thousand 
years  l)efore  Christ.  iMinost  every  country 
having  a  long  history  has,  one  time  or  an- 
other in  its  career,  very  generally  practiced 
cremation.  Evidences  show  that  it  has  usu- 
ally partaken  of  a  religious  character. 

The  use  of  the  Um\h  was  forever  hal- 
lowe<l  among  Christians  by  the  method  of 
Christ's  burial.  The  belief  in  the  resur- 
rection of  the  material  body  from  the  grave 
caused  cremation  to  be  looked  upon  with 
abliorrence  among  all  those  who  held  to 
that  doctrine. 

The  cremation  of  tlie  body  of  the  poet 
Shelley  and  that  of  his  friend  Williams, 
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in  1822,  drew  forth  a  general  discussion  of 
the  subject,  especially  among  the  learned 
men  of  Germany  and  Italy. 

In  1874  the  closed  receptacle  was  first 
used,  and  the  second  person  to  be  cremated 
therein  was  the  wife  of  Sir  Charles  Dilke, 
in  Dresden. 

In  1878,  through  the  efforts  of  Sir 
Henry  Thompson,  the  first  crematory  in 
England  was  built  at  Woking,  in  Surrey. 
However,  it  was  four  vears  before  there 
was  a  cremation  and  that  was  done  pri- 
vately. In  1884  England  declared  it  was  a 
legal  process  of  disposal  of  the  dead. 

The  first  crematory  in  the  United  States 
was  built  by  Dr.  I^  Moyne,  at  Washing- 
ton, Pa.,  in  which  the  first  cremation  was 
that  of  Baron  de  Palm.  Cremation  socie- 
ties for  the  erection  and  maintenance  of 
crematories  now  exist  in  nearly  every  large 
city  in  the  world,  and  many  distinguished 
persons  have  recently  selected  that  process 
for  the  disposal  of  their  remains. 

In  1900,  at  the  Fresh  Pond  Crematory 
of  Xew  York  Citv,  there  were  602  bodies 
cremated.  Nearly  4,000  have  been  cre- 
mated at  that  place.  Other  places  of  cre- 
mation show  a  like  increase  of  patrx^iiage, 
and  the  custom  has  virtuallv  ceased  to 
arouse  eonuiient. 

The  method  of  the  process  is  simple,  and 
without  any  >j)ecially  harrowing  condi- 
tions. Tlio  furnace  is  raised  to  a  high  de- 
gree of  heat  before  the  body  in  the  closed 
receiver  is  inlruduci.Ml,  when  the  door  is 
cIosimI  and  the  licated  air  and  gas  turned 
in.  It  requires  about  half  an  hour  to  com- 
pleter the  process,  when  the  wholly  oxidized 
vai)()rs  of  the  IxkIv  have  i)assed  into  the  air 
throuirh  a  hii^h  ehiinnev,  and  the  remain- 
in^  ashes  fur  an  adult  weigh  from  five  to 
6('ven  pounds.     The  cost  is  about  $25,  and 


would  be  one-tenth  of  that  sum  if  the  i 
tom  was  general. 

The  main  reasons  urged  in  favor  of 
method  of    disposal  of    the  dead  are 
cleanliness,  speed  and  sanitary  results, 
posed  to  it  are  the  religious  ideas  of  a 
terial  resurrection  and  that  it  destroys 
evidences  of  crime  upon  the  body.    To 
first,  the  answer  is  given  that  this  met 
is  nowhere  forbidden  in  scripture,  and  1 
all  things  are  possible  with  God;    to 
other,  that  more  crimes  would  therebj 
detected  because  of  the  scientific  exam 
tion  of  every  body  offered  for  cremat 

V*         V*         •!• 

LEGAL  FACTS  AND  FORMS 

POWER    OF    ATTORNEY. 

Sometimes  it  is  desirable  for  one  wh 
to  be  absent  from  home  to  empower  » 
one  else  to  act  for  him  and  sign  his  na 
The  legal  document  conferring  that  autl 
ity  is  called  a  power  of  attorney.  Such 
instrument  should  be  drawn  with  the 
most  exactitude,  for  it  is  a  very  import 
grant,  especially  if  it  be  general  in  cl 
acter.  Here  is  a  form,  with  a  variation 
general  or  special  power  indicated: 

Know  all  men  by  these  presents,  Tha 
John  Jones,  of  the  City  of  Chicago,  Cou: 
of  Cook,  State  of  Illinois,  have  made,  c 
stituted  and  appointed,  and  by  these  pi 
ents  do  make,  constitute  and  appoi 
Henry  Harris  true  and  lawful  attorney 
me  and  in  my  name,  place  and  stead, 
lease,  sell  or  make  any  other  disposit; 
whatever  of  any  of  my  property  in  said  ci 
[or  certain  specified  property]  and  to  sij 
seal  and  deliver  any  agreement^  assignmc 
assurance,  conveyance  or  lease  to  any  f 
son  who  shall  purchase,  or  agree  to  p 
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chase,  such  property,  or  any  part  thereof, 
and  in  due  form  of  law  to  acknowledge  any 
3uch  instrument  necessary  to  the  proper 
conveying  or  leasing  said  premises,  or  any 
part  thereof,  giving  and  granting  unto  my 
said  attorney  full  power  and  authority  to 
do  and  perform  all  and  every  act  and  thing 
whatsoever,  requisite  and  necessary  to  be 
done  in  and  about  the  premises,  as  fully  to 
all  intents  and  purposes  as  I  might  or  could 
do  if  personally  present,  with  all  power  of 
substitution  and  revocation,  hereby  rati- 
fying and  confirming  all  that  my  said  attor- 
ney or  his  substitute  shall  lawfully  do  or 
cause  to  be  done  by  virtue  hereof. 

In  Witness  Whereof,  I  have  hereunto  set 
my  hand  and  seal  the  2d  day  of  June,  nine- 
teen hundred  and  two. 

John  Jones     [seal] 
Signed,  sealed  and  delivered  in  the  pres- 
nce  of  John  Martin,  Notary  Public. 


e 


AFFIDAVITS    AND    DEPOSITIONS. 

An  affidavit  is  a  written  statement  sworn 
to  or  affirmed  by  the  person  making  the 
statement,  before  a  qualified  officer. 

A  deposition  is  the  testimony  of  a  witness 
under  oath,  reduced  to  writing,  and  sub- 
scribed to  before  a  qualified  officer. 

BILLS    OF    SALE. 

Bills  of  sale  are  written  evidences  of 
agreements  by  which  parties  transfer  to 
others,  for  a  consideration,  all  their  right, 
title  and  interest  in  jersonal  property. 

The  ownership  of  personal  property,  in 
law,  is  considered  changed  by  the  delivery 
of  such  property  to  the  purchaser;  though 
in  some  states,  without  delivery,  a  bill  of 
sale  is  good  evidence  of  ownership,  even 
against  creditors,  provided  the  sale  was  not 
fraudulently  made  for  the  purpose  of  avoid- 
ing the  payment  of  debts. 


Juries  have  power  to  determine  the  fair- 
ness or  unfairness  of  a  sale,  and  upon  evi- 
dence of  fraud  such  bill  of  sale  will  be  ig- 
nored and  declared  void. 

Any  form  of  words,  importing  that  the 
seller  transfers  to  the  buyer  the  title  to  per- 
sona! property,  is  a  bill  of  sale.^ 

FORMS    OF    DEEDS. 

The  forms  of  deeds  conveying  lands  are 
prescribed  by  several  states,  and  such  forms 
should  be  generally  used.  The  requisites  of 
a  valid  deed  are:  Competent  parties;  con- 
sideration; the  deed  must  be  reduced  to 
writing;  it  must  be  duly  executed  and  de- 
livered. The  mode  and  effect  of  an 
acknowledgment  or  of  a  deed  is  governed 
by  the  law  of  the  state  where  the  land  lies, 
and  not  by  that  of  the  place  where  the 
acknowledgment  is  taken.  Where  the  deed 
is  executed  by  an  attorney  in  fact,  it  is  cus- 
tomary to  have  the  power  of  attorney 
acknowledged  by  the  principal  and  the  deed 
acknowledged  by  the  attorney.  A  deed  exe- 
cuted by  several  grantors  should  be 
acknowledged  by  each  of  them. 

WILLS. 

All  persons  are  competent  to  make  a  will 
except  idiots,  persons  of  unsound  mind,  and 
infants.  In  many  states  a  will  of  an  un- 
married woman  is  deemed  revoked  by  her 
subsequent  marriage.  A  nuncupative  or 
unwritten  will  is  one  made  by  a  soldier  in 
active  service,  or  by  a  mariner  while  at  sea. 

In  most  of  the  states  a  will  must  be  in 
writing,  signed  by  the  testator,  or  by  some 
person  in  his  presence,  and  by  his  direction, 
and  attested  by  witnesses,  who  must  sub- 
scribe their  names  thereto  in  the  presence 
of  the  testator.  The  form  of  wording  a  will 
is  immaterial  as  long  as  its  intent  is  clear. 

Age  at  which  persona  may  make  wills  is 
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in  most  of  the  states  21  years.  Males  and 
females  are  competent  to  make  wills  at  18 
years  in  the  following  states:  California, 
Connecticut,  Hawaiian  Islands,  Idaho, 
Montana,  Xevada,  North  Dakota,  Okla- 
homa Territory,  South  Dakota,  Utah;  and 
in  the  following  states  only  females  at  18 
years:  Colorado,  District  of  Columhia, 
Illinois,  Maryland,  Missouri,  Wisconsin. 

DUE    BILLS. 

A  due  bill  is  not  negotiable  paper,  so  can 
not  be  legally  assigned.  It  is,  however,  a 
memorauduiii  of  iudebteilncns,  and  mav  be 
made  the  subject  of  an  order.  Sometimes 
a  due  bill  is  nnidt'  to  take  the  form  of  a  note, 
by  being  nuide  payable  one  day  after  date, 
or  on  order.  To  be  a  true  due  bill,  in  due 
form,  it  should  merely  state  that  there  is  a 
given  amount  in  money  or  goods  due  this 
day  to  the  holder. 

ORDERS  FOR  GOODS  OR  MONEY. 

Ordinary  orders  are  a  matter  of  mutual 
convenience,  running  much  as  follows : 

$00  Chicago,  May  10,  1902. 

Messrs.  ^Marshall  Field  &  Co. :  Please 
allow  the  bearer  to  purchase  goods  to  the 
value  of  $00,  and  charge  tbe  same  to  my 
account. 

Horace  Warner. 

An  order  is  not  mandatory.  The  holder 
is  nr»t  obliged  to  present  it.  or  to  trade  the 
full  am<»unt.  nor  is  tbe  merchant  obliged  to 
till  the  requisititm.  In  sending  a  stranger 
for  any  kind  of  movable  property  the  sender 
should  make  out  a  written  order  and  not 
rr'ly  on  a  verbal  request.  One  should  be 
very  careful  in  honoring  a  verbal  order,  for 
it  may  be  the  person  presenting  it  is  a 
swindler. 


When  the  order  is  for  the  delivery  of  a 
specified  article  or  articles,  a  receipt  should 
be  given  by  the  person  bringing  the  order, 
thus : 

Chicago,  May  10, 1902. 

James  P.  Smith:  Please  deliver  to 
bearer,  Henry  Walker,  my  roadcart,  left 
for  repair.  George  W.  Jones. 

Chicago,  May  11,  1902. 
Received  of  James  P.  Smith  on  the  or- 
der of  George  W.  Jones,  one  roadcart. 

Henry  Walker. 

asskjnments. 

Assigimients  are  any  simple  form  of 
statement  i)roi)erly  witnessed,  which  trans- 
fers the  riglit  of  proj)erty  to  a  designated 
person. 

SPECIAL    points    ABOUT    NOTES. 

To  be  on  the  safe  side,  it  is  well  to  see 
to  it  that  any  note  offered  for  negotiation  is 
dated  correctly;  specifies  the  amount  of 
money  to  be  paid;  names  the  person  to 
whom  it  is  to  be  paid;  includes  the  words 
"or  order"  after  the  name  of  the  payee,  if  it 
is  desired  to  make  the  note  negotiable ;  ap- 
points a  place  where  the  payment  is  to  be 
made;  states  that  the  note  is  made  '*for 
value  received  ;"  and  is  signed  by  the  maker 
or  his  <luly  autliorized  representative.  In 
some  states  j)hrases  are  required  in  the  body 
of  tbe  note,  such  as,  "without  defalcation  or 
discount;"  but,  as  a  general  thing,  that  fact 
is  understootl  without  the  statement. 

The  following  rules  have  been  compiled 
from  the  iK^st  authorities  and  cover  the 
whole  ground  of  the  law  of  notes  with  ac- 
curacy and  clearness: 

There  are  two  parties  to  a  note,  the 
maker  and  the  payee. 

If  a  note  is  lost  or  stolen,  it  does  not  re- 
lease the  maker ;  he  must  pay  it,  if  the  wn- 
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sideration  for  which  it  was  given  and  the 
amount  can  be  proven. 

Notes  bear  interest  only  when  so  stated. 

A  note  made  on  Sunday  is  void. 

A  note  obtained  by  fraud,  or  from  a  per- 
son in  a  state  of  intoxication,  cannot  be  col- 
lected. 

^' Value  received"  is  usually  written  in  a 
note,  and  should  be,  but  is  not  necessary.  If 
not  written,  it  is  presumed  by  law  or  may 
be  supplied  by  proof. 

The  maker  of  an  "accommodation"  bill 
or  note  {pne  for  which  he  has  received  no 
consideration,  having  lent  his  name  or 
credit  for  tlie  accommodation  of  the  holder) 
is  not  bound  to  the  person  accommodated, 
but  is  bound  to  all  other  parties,  precisely 
as  if  there  was  a  good  consideration. 

Xo  consideration  is  sufficient  in  law  if  it 
be  illegal  in  its  nature. 

A  note  indorsed  in  blank  (the  name  of 
the  indorser  only  written)  is  transferable 
by  delivery,  the  same  as  if  made  payable  to 
bearer. 

If  time  of  payment  of  a  note  is  not 
named,  it  is  payable  on  demand. 

The  time  of  payment  of  a  note  must  not 
depend  upon  a  contingency.  The  promise 
must  be  absolute. 

The  holder  of  a  note  may  give  notice  of 
protest  either  to  all  the  previous  indorsers 
or  only  to  one  of  them ;  in  case  of  the  latter 
he  must  select  the  last  indorser,  and  the  last 
must  give  notice  to  the  last  before  him,  and 
go  on.  Each  indorser  must  send  notice  the 
same  day  or  the  day  following. 

Neither  Sunday  nor  any  legal  holiday  is 
counted  in  reckoning  time  in  which  notice 
is  to  be  given. 

The  loss  of  a  note  is  not  sufficient  excuse 
for  not  giving  notice  of  protest. 

If  two  or  more  persons,  as  partners,  are 


jointly  liable  on  a  note  or  bill,  due  notice  to 
one  of  them  is  sufficient. 

If  a  note  is  transferred  as  security,  or 
even  as  payment  of  a  pre-existing  debt,  the 
debt  revives  if  the  note  or  bill  be  dishon- 
ored. 

An  inaorsement  may  be  written  on  the 
face  or  back. 

An  indorser  may  prevent  his  own  liabil- 
ity to  be  sued    by  writing,  "without    re-' 
course,"  or  similar  words. 

Written  instruments  are  to  be  construed 
and  interpreted  by  the  law  according  to  the 
simple,  customary  and  natural  meaning  of 
the  words  used. 

The  finder  of  negotiable  paper,  as  of  all 
other  property,  must  make  reasonable  ef- 
forts to  find  the  owner,  before  he  is  entitled 
to  appropriate  it  for  his  own  purposes.  If 
the  finder  conceal  it  he  is  liable  to  the 
charge  of  larceny  or  theft. 

One  may  make  a  note  payable  to  his  own 
order  and  indorse  it  in  blank.  He  must 
write  his  name  across  the  back  or  face,  the 
same  as  any  other  indorser. 

An  executor  or  administrator  may  in- 
dorse and  transfer  the  note  of  a  deceased 
person. 

FOKMS    OF    NOTES. 

.1  Note  Neyotiablc  Only  by  Indorsement, 

$200  Chicago,  Nov.  26,  1901. 

Three  months  after  date  I  promise  to  pay 
to  John  II.  Munger,  or  order,  two  hundred 
dollars,  value  received. 

J.  T.  XoKTiiKor. 

A  Note  Not  Negotiable, 

$200.  St.  Louis,  Nov.  17,  1001. 

Ninety  days  after  dat(»  I  promise  to  pay 
Charles  C.  Sears  two  hundred  dollars,  value 
received. 

Samuel  Atkinson. 
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Nole  Bearing  Interest. 

Uato.v  Koi;ok,  La.,  May  26, 1902. 
Six  rnonthH  aftcT  date  I  promise  to  pay 
\i.  \\  JMiiiin^H,  or  order,  one  hundred  dol- 
l»r«,  with  iriNrnrHt,  for  value  rec»oived. 

John  Q.  Watson. 

A    NnU'.  Payable  on  Demand. 

%  I  r,i}. 

riiii.AOKMMiiA,  Nov.  30,  1901. 
On    i\iuni\u\    I    promise   to  pay    Edgar 
Whitthm-y,   or    In^arer,   one   hundred   and 
(Ifty  dolhirM,  value  reeeived. 

John  II.  Chaffing. 

A    Nnlr  PayahUi  at  Bank. 
I|r|(|(i.  ( !iN<'iNNATi,  Dee.  24,  1901. 

1  hilly  diiyn  iifl<T  <hit(^  r  proniise  to  pay 
Vliffk  I  UHnl*i»»i  or  order,  at  the  Second 
MhIm'MmI  r.iuiK,  one  hun<lred  dollars,  value 

KiiANK  T.   Morris. 

ihiiuiinljl   of  II    Nnlv, 

I  m    vmIiM'   ir«'«ivi'd,   I  ^Miiiriinlee  the  duo 

|,ft,ifiMi»  of  II  |ii'oMiimMiry  n<»te,  dutod  Oeto- 

I.M  •:,  M»'»l.  wheiihvJoJin  riixHon  promises 

f..  |Hi/  OifU'e   KiilldedKe  eighty  d<dlars  in 

f  Iff  I  I      Mi'Hilll'l 

Ml     I  "iii'>.  Milnhrr   |(»,    I1M)I. 

TmoMAH    1'ri)0. 

.4    .4     .4 

MINOI.HTAXi  ITH  MEANING  AND 

ITN  TIIK0RIE8 

11=111,    Uinnn,.    ,1    |irnl'onnd   ntudent  of 
,  ,..,,.   I'll    Hiiil    II' ml    M\nlrMi",    W«H  the    llrst 

,    ,  mI \^ Ii.  id  Ihe  Ihi'oi'.v  now  known 

.      II.         inidM    hii  "     Hiniply    ntated,    it 

,    Mhl,   III  ii|Mii|io  any  ono  iHTUpyinK 

I.,.  I     ilii.  i.tai.t    ihiImI   viiliio  of  the  hare 
/////'/,     nllUiilli     |iM|inivenieiil*,    iHking    tlio 


rent  thus  collected,  in  place  of  all  other 
taxes  of  any  sort,  as  public  funds  for  pub- 
lic uses.  It  does  not  suggest  displacing 
any  one  from  land  occupied  and  used. 
The  supporters  of  this  theory  are  very  ac- 
tive, and  rapidly  increasing  in  number. 
They  issue  the  following  statement  of  their 
position : 

The  single  tax  would : 

1st.  Take  the  weight  of  taxation  off  the 
agricultural  districts  where  land  has  little 
or  no  value  irrespective  of  improvements 
and  put  it  on  towns  and  cities  where  bare 
hmd  rises  to  a  value  of  millions  of  dollars 
per  acre. 

2d.  Dispense  with  a  multiplicity  of 
taxes  and  a  horde  of  tax-gatherers,  sim- 
plify government  and  greatly  reduce  its 
cost. 

3d.  Do  away  with  the  fraud,  corruption 
and  gross  inequality  inseparable  from  our 
present  metho<ls  of  taxation,  which  allow 
the  rich  to  escape  while  they  grind  the 
j)Oor. 

4th.  (live  us  with  all  the  world  as  per- 
f(»et  freedom  of  trade  as  now  exists  between 
the  States  of  our  Union,  thus  enabling  our 
peoph;  to  share  throu^jjh  free  exchanges  in 
all  the  advantages  which  nature  has  given 
to  other  countries,  or  which  the  peculiar 
skill  of  other  jMoplc  has  enabled  them  to 
attain.  It  would  destroy  the  trusts,  mo- 
noj)olies  and  eornij)ti<)ns  which  are  the  out- 
growth of  the  tariff. 

r)th.  It  would,  on  the  other  hand,  by 
taking  for  pniilic  use  that  value  which  at- 
taches to  land  l)v  reason  of  the  growth  and 
improvement  of  the  eonnnunity,  make  the 
holding  of  land  unprofitable  to  the  mere 
owner  and  prolitaldi*  only  to  the  user, 
would  thus  I  ^ssible  for  ape 
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tunities  unused  or  only  half  used,  and 
would  throw  open  to  labor  the  illimitable 
field  of  employment  which  the  earth  oflFers 
to  man.  It  would  thus  solve  the  labor  prob- 
lem, do  away  with  involuntary  poverty, 
raise  wages  in  all  occupations  to  the  full 
earnings  of  labor,  make  overproduction  im- 
possible until  all  human  wants  are  satisfied, 
render  labor  saving  inventions  a  blessing  to 
all,  and  cause  such  an  enormous  produc- 
tion and  such  an  equitable  distribution  of 
wealth  as  would  give  to  all  comfort,  leisure 
and  participation  in  the  advantages  of  an 
advancing  civilization. 

With  respect  to  monopolies  other  than 
monopolies  of  land,  we  hold  that  when  free 
competition  becomes  impossible,  as  in  tele- 
graphs, railroads,  water  and  gas  supplies, 
etc.,  such  business  becomes  a  proper  social 
function  which  should  be  controlled  and 
managed  by  and  for  the  whole  people  con- 
cerned through  their  proper  government, 
local,  state  or  national,  as  may  be. 

V^  %f^  J* 

HOW   FIRES   ARE    EXTIN- 
GUISHED 

While  cities  have  been  growing  so  rapid- 
ly, and  sky-scraper  buildings  have  become . 
such  a  common  feature  of  the  cities,  it  has 
been  necessary  to  study  constantly  for  the 
improving  of  methods  for  fighting  fire 
which  might  destroy  property  of  such  great 
value.  So  it  is  that  city  fire  departments 
have  been  organized  to  a  high  degree  of  per- 
fection, both  for  the  extinguishing  of  the 
flames,  and  for  the  saving  of  life  of  those 
who  may  be  in  danger.  Some  of  the  most 
ingenious  and  active  of  American  inven- 
liave  h"«»^^  themaelves  in  this  direc- 
ted to  be  told  that  the 


fire  departments  include  men  of  tried  brav- 
ery, whose  deeds  of  courage  almost  daily 
rival  or  excel  the  most  daring  deeds  of  sol- 
diers in  battle. 

The  organization  of  the  fire  department 
in  such  a  city  as  Chicago,  for  instance,  is 
a  matter  of  the  greatest  importance  to  the 
entire  community.  It  must  be  efficient, 
kept  up  to  the  highest  standard  of  excel- 
lence, and  supplied  with  the  bravest  of  men 
and  the  best  of  material  at  all  times,  if  it 
is  to  do  this  work  properly.  However  much 
political  influence  may  have  aflFected  the 
appointment  and  administration  of  the  po- 
lice force,  the  community  has  rarely  tol- 
erated any  invasion  of  the  fire  department 
with  political  influence.  The  annual  ex- 
penditure for  the  fire  department  is  nearly 
$1,600,000  for  the  one  city  of  Chicago. 
The  department  includes  a  total  of  nearly 
1,200  men,  organized  in  almost  military 
fashion,  with  a  marshal  and  his  assistants, 
chiefs  of  battalions,  captains  and  lieuten- 
ants, in  addition  to  hundreds  of  engineers, 
pipemen,  truckmen,  drivers,  stokers  and 
watchmen.  These  brave  men  save  every 
year  many  times  as  much  as  the  department 
costs,  and  the  citizens  consider  it  a  splendid 
investment  to  maintain  it  At  the  slightest 
sign  of  deterioration  in  the  fire  department, 
or  any  reduction  in  the  number  of  men 
employed  in  it  which  might  reduce  its  efii- 
ciency,  the  fire  insurance  companies  prompt- 
ly raise  their  rates  for  insurance,  so  that 
the  increase  in  premiums  paid  in  the  city 
far  more  than  exhausts  the  slight  saving 
made  in  the  expense  of  the  department. 

These  facts  are  typical  of  the  conditions 
in  every  other  city  throughout  the  country. 
Even  in  small  towns  where  no  paid  fire  de- 
partment is  maintained,  the  custom  is  to  be 
liberal  in  the  support  of  volunteer  compa- 
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gaa,  which  discharges  a  stream  of  the  liquid 
about  fift^  feet. 

All  firemen  agree  that  the  first  five  min- 
utes of  a  fire  are  wortli  more  in  fighting  it 
than  the  next  half  hour,  so  that  all  efforts 
ai-e  made  to  be  as  prompt 
reaching  the  scene  of 
danger.  Horses  ready 
harnessed  and  trained 
to  start  inptantly  when 
the  alarm  is  given,  men 
on  the  alert  every  mo- 
ment when  they  are 
on  duty,  and  buildings 
pro|X'rly  constructed 
and  equipped  with  safe- 
ty in  view,  are  prime 
essentials  in  addition 
to  the  apparatus  itaclf. 
Nowadays  mills,  fac- 
tories and  large  build- 
ings of  all  Borts  arc 
equipped  with  hose, 
ladders,  hydrants,  fire  extinguishers  and 
fire  escapes.  The  employes  are  organized 
into  companies  and  drilled  to  fight  fire  so 
as  to  be  ready  for  any  emergency. 

There  is  a  firemen's  training  school  in 
lCcv7  York,  which  prepares  men  for  active 
ser\'ice  in  the  department  before  they  are 
permitted  to  begin  the  actual  responsibili- 
ties of  the  work,  and  in  Chicago  and  other 
cities  the  same  results  are  obtained  by  drill 
of  all  new  recruits  in  the  department.  They 
are  taught  to  handle  lifelines,  safety  nets 
into  which  people  may  jump  from  burning 
buildings,  and  the  hose,  hooks  and  ladders 
"themselves.  They  are  given  drill  with  the 
remarkable  extension  ladders  and  extension 
"iS  w'  ble  fires  in  tall  buildings 

'9  to  bo  made,  where 
■a  impossible  a 


few  years  ago.  Then  they  are  finally  put 
to  work  as  a  part  of  the  crew  of  an  engine 
or  a  hose  cart,  and  begin  to  take  their  lives 
in  their  hands  at  every  call  to  duty.  The 
public  has  an  immense  admiration  for  the 
firemen  and  the}-  can  always  count  on  ap- 
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plause  for  their  bravery  and  support  when 
they  need  assistance  in  any  worthy  move- 
ment. There  is  a  halo  of  glory  about  a 
fireman's  head  which  is  universally  recog- 
nized, and  until  all  buildings  are  proof 
against  destruction  by  flame,  which  may  be 
true,  thanks  to  improved  building  methods, 
after  many  years,  he  will  always  stand  in 
the  place  of  distinction. 


ASBESTOS    CLOTH   TEAT    WILL 
IfOT  BVBIf 

A  long,  lank,  slow-voiced  Englishman 
left  his  native  land  a  score  of  years  ago  and 
settled  in  Quebec,  where  he  hired  out  as  a 
laborer  in  a  lumber  yard.  His  great  bodily 
strength,  supplemented  by  his  enei^  and 


602 


Things  tt^9  A.tt  Should  K.notu 


activity,  soon  won  him  an  excellent  posi- 
tion. After  he  had  been  at  work  a  num- 
ber of  months  he  returned  one  cold  winter 
evening  to  the  capacious,  shed-like  build- 
ing in  which  they  all  lived.  Seating  him- 
Bclf  comfortably  before  the  pot-bellied  cast- 
iron  stove,  the  open  mouth  of  which  glowed 
red  with  heat,  he  deliberately  drew  oflF  his 
long,  wet  boots.  Then  a  pair  of  socks, 
much  the  worse  for  Quebec  mud,  came  off 
one  after  the  other,  and  his  companions 
saw  him  coolly  fling  I  hem  into  the  fire. 

They  made  no  comment  on  his  action, 
but  when,  almost  immediately  afterward, 
they  saw  him  reach  into  the  stove  with  a 
poker,  pull  out  the  apparently  blazing 
socks,  and,  after  giving  them  a  shake,  pro- 
ceed with  the  greatest  unconcern  to  draw 
them  on  his  feet  again,  they  stood  aghast. 
It  was  plainly  an  exhibition  of  witchcraft. 
Then  they  scrainblcd  over  one  another  in 
their  haste  to  reach  the  door,  through  which 
they  burst  into  the  dark. 

The  next  day  they  called  on  the  man- 
ager  in  a  body  and  demanded  the  instant 
dismissal  of  the  Englishman,  loudly  de- 
claring that  they  would  not  longer  eat  or 
drink  or  work  with  such  a  monster.  In- 
quiry being  made  at  once,  it  was  found  that 
the  big  Englishman  had  worked  in  an  as- 
bestos factory  before  crossing  the  water, 
and  l)eing  of  an  ingenious  turn  of  mind  he 
had  managed  to  secure  some  of  the  mate- 
rial, out  of  wliich  to  knit  himself  a  pair  of 
socks.  When  thev  iH^came  soiled  he  cleaned 
them  in  the  fire.  But  such  explanations 
were  of  no  avail  with  his  ignorant  compan- 
ions, an<]  he  was  compelled  to  leave  his 
work. 

Asl>estos  is  a  wonderful  sul>stance.  Its 
name  comes  from  a  Greek  word  meaning 
inconsumable.    Fire  will  not  burn  it,  acids 


will  not  gnaw  it,  weather  will  not  corrode 
it  It  is  the  paradox  of  minerals — ^for  a 
mineral  it  is,  quarried  just  like  marble. 
The  fibers  of  which  it  is  composed  are  as 
soft  as  &ilk,  and  fine  and  feathery  enough 
to  float  on  water.  Yet  in  the  mines  they 
are  so  compressed  that  they  are  hard  and 

crystalline  like  stone. 

t/ 

Although  the  substance  has  been  known 
for  ages  in  the  form  of  mountain  cork  and 
mountain  leather,  comparatively  little  has 
been  learned  as  to  its  geological  history  and 
formation.  A  legend  tells  how  Emperor 
Charlemagne,  being  possessed  of  a  table- 
cloth w^oven  of  asbestos,  was  accustomed  to 
astonish  his  guests  by  gathering  it  up  after 
the  meal,  casting  it  into  the  fire  and  with- 
drawing it  later  cleansed  but  unconsuraed. 

Yet,  although  the  marvelous  attributes 
of  asbestos  have  been  known  for  so  long, 
they  were  turned  to  little  practical  use  un- 
til about  twenty  years  ago.  Since  that  time 
the  manufacture  of  the  material  has  grown 
until  it  can  take  its  place  shoulder  to  shoul- 
der wnth  any  of  the  giant  industries  of  this 
country.  Indeed,  so  rapid  has  been  its 
progress  and  development  that  there  is  al- 
most no  literature  of  any  kind  on  the  sub- 
ject, and  to  the  popular  mind  it  is  still 
one  of  those  dim,  inexplicable  things.  A 
dealer  in  asbestos  goods  says  that  the  ma- 
jority of  persons  who  use  the  substance  are 
firmly  convinced  that  it  is  all  manufac- 
tured by  some  secret  process  from  wool 
or  cotton. 

Up  to  the  late  '70s  nearly  all  the  as- 
bestos used  came  from  the  Italian  Alps  and 
from  Syria,  but  one  day  a  party  of  explor- 
ers discovered  a  rich  deposit  in  what  is 
knowTi  as  the  eastern  townships  of  Quebec 
in  Canada.  Companies  were  at  once 
formed,   and   in    1879    the    mines    were 
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opened.  Kemarkable  as  it  may  seem,  how- 
ever, although  the  Canadians  started  fac- 
tories, in  the  operation  of  which  they  were 
substantially  backed  by  English  capital,  it 
was  an  American  concern,  with  headquar- 
ters in  New  York,  that  developed  the  man- 
ufacturing industry  most  rapidly.  The 
company  has  now  grown  so  large  that  it 
has  branches  in  nearly  all  the  large  cities 
of  the  country,  and  the  machinery  used  is 
specially  made  and  peculiarly  adapted  to 
the  manufacture  of  asbestos  articles.  There 
are  also  a  number  of  large  factories  in  Eng- 
land. 

The  Canadian  mines  are  located  in  a 
wild,  rough  country,  almost  outside  of  the 
pale  of  civilization.  The  hills  have  worn 
themselves  bare  of  earth,  and  the  bleak 
rocks  glare  out  in  great,  bald  patches.  At 
one  time  a  scraggy  growth  of  pines  clung 
to  the  remaining  ridges  of  soil,  but  forest 
fires,  the  hand  of  man,  and  the  ravages  of 
wind  and  weather,  have  left  only  the 
dreary  waste  of  burned  and  blackened 
stumps.  The  sides  of  the  hills  gape  with 
great  holes  in  which  the  men — mostly 
French-Canadians — are  at  work.  The 
veins  of  chrysotile,  as  the  Canadian  asbes- 
tos is  called,  are  from  two  to  four  inches 
in  thickness  and  are  separated  by  thin  lay- 
ers of  hornblende  crystals.  The  nearer  to 
the  surface  the  veins  run  the  coarser  are 
the  fibers  and  the  less  valuable. 

The  mining  is  done  by  means  of  the  most 
improved  quarrying  machinery.  Holes  are 
drilled  in  long  rows  into  the  sides  of  the 
cliflFs  by  means  of  steam  drills.  They  are 
then  loaded  with  dynamite  and  exploded 
simultaneously  by  wires  connecting  with 
an  electric  battery  in  such  a  way  that  a 
whole  ledge  of  the  rock  falls  to  the  bottom  of 
the  pit  at  once.    Then  the  workmen  break 


out  as  much  of  the  pure  asbestos  as  possi- 
ble and  load  it  into  great  tubs  or  trucks, 
which  are  hoisted  out  by  means  of  der- 
ricks and  run  along  to  the  **cob  house." 
Here  scores  of  boys  are  kept  busily  em- 
ployed crumbling  or  "cobbing"  the  pieces 
of  rock  away  from  the  asbestos,  and  throw- 
ing the  lumps  of  good  fiber  to  one  side, 
where  it  is  placed  in  rough  bales  or  sacks 
ready  for  shipment  to  the  factory. 

The  greatest  work  in  connection  with 
the  mining  of  asbestos  is  in  disposing  of 
the  waste  rock  and  the  refuse  of  the  quarry. 
Only  about  one  twenty-fifth  of  the  material 
quarried  is  real  asbestos,  and  the  rocky 
parts  have  to  be  lifted  out  and  carried  away 
to  the  dumps  at  great  expense.  As  if  in 
keeping  with  the  forlorn  and  blasted  ap- 
pearance of  the  country  the  miners  are  a 
hard,  uncanny  class  of  men,  migratory  in 
disposition  and  exceedingly  superstitious. 
Their  wages  range  from  $1  to  $1.50  a  day. 

As  the  asbestos  comes  from  the  mines  it 
is  in  small  lumps  of  a  greenish  or  yellowish 
hue  and  the  edges  are  furred  with  loose 
fibers.  The  more  nearly  white  the  asbes- 
tos is  the  better  its  grade.  The  length  of 
fiber  is  also  of  great  importance,  the  long- 
est being  the  most  valuable. 

From  the  mines  the  asbestos  is  taken  by 
rail  to  the  manufacturers  in  the  United 
States.  Here  the  lumps  of  the  substance 
are  emptied  from  the  sacks  and  fed  into  the 
hopper  of  a  powerfully  built  machine,  not 
unlike  an  old-fashioned  stone-process  flour 
mill.  They  are  crushed  through  a  series 
of  rolls,  until  the  fibers  are  all  separated 
into  fluffy  masses,  when  they  pass  out  along 
a  trough  and  into  a  separator.  Here  the 
small  pieces  of  stone  and  other  refuse  rattle 
out  through  a  sieve,  and  the  longer  fibers 
are  separated  by  a    series    of    comb-like 
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sieves  into  various  lengths.  The  very  short 
ones  are  taken  out  to  the  pulp-mill,  where 
they  are  ground  up  fine  for  the  manufac- 
ture of  solid  packing  for  steam  pistons, 
millboard  and  other  commodities.  The 
longer  fibers  are  gathered  together,  carded, 
and  spun  into  j'larn,  just  like  cotton  or 
wool.  After  that  the  substance  may  bo 
woven  into  cloth  in  various  ways.  The 
cloth  is  of  a  dirtv  white  color  and  has  a 
soapy  feeling. 

The  uses  of  asbestos  arc  almost  innumer- 
able. Ground  fine,  and  combined  with 
colors  and  oils  by  a  secret  process,  it  makes 
a  beautiful  paint,  which  is?  said  to  go  far 
toward  fin^-p roofing  the  surface  to  which 
it  is  applied.  Various  kinds  of  roofing 
are  also  made  by  treating  strong  canvas 
with  a  combination  of  asi)estos  and  felt  and 
backing  it  with  manilla  paper.  It  is  ex- 
tensively used  for  roofs  of  factories,  rail- 
road  shops,  bridges,  steamboat  decks  and 
other  j)laces  where  there  is  danger  of  fire. 

Xearlv  everv  one  has  seen  the  thick,  as- 
bestos-felt  coverings  for  steam-pipes  and 
furnaces.  Asbestos-cement  is  sometimes 
used  for  hot-blast  pipes  and  fin^-heated  sur- 
faces. As  a  packing  for  locomotive  i)istons, 
valve  stems  and  oil  pumps  it  is  almost  in- 
dispensable. It  is  also  made  into  roj)es  and 
mill-boards  which  can  be  used  almost 
every  where.  Asbestos  cloth  is  being  used 
more  every  year.  Snme  states  recpiire  thea- 
t<*rs  to  use  an  asbestos  (lro])-enrtain  to  pro- 
tect the  audience  il"  the  scenerv  catches  tire. 

t 

Some   very   beautiful     dro[)-curtains    have 
been  made,  and  tlie  ordinary  s])ectator  can- 
not di'stiniruisli  them  from  real  cb»th. 
The  varn  is  knit  into  mittens  for  work- 

t 

ers  in  iron  and  glass.  GoMsmitlis  use  a 
block  of  asbestos  to  solder  upon.  C'ombined 
with  rubber — vulcanized — asbestos  has  al- 


most innumerable  uses  as  an  electrical  in- 
sulator. In  this  form  the  substance  resem- 
bles ebony,  and  is  about  as  hard.  The  clotli 
is  also  of  the  greatest  importance  for  acid- 
fitters  in  all  kinds  of  chemical  processes, 
for  the  reason  that  no  acid  will  cat  it. 

Asbestoses  found  in  a  good  many  hun- 
dreds of  places  in  the  world  beside  Italy 
and  Canada,  but  the  fibers  are  nearly  all 
splintery  and  brittle.  Rich  deposits  have 
recently  been  found  in  Wyoming,  Califor- 
nia and  Montana,  and  the  United  States 
may  soon  come  to  the  front  as  a  producer  of 
tlie  substance.  With  asbestos  worth  a1)out 
$50  a  ton,  as  it  is,  a  good  mine  of  asbestos 
is  more  valuable  than  a  gold  mine,  and  as 
the  substance  becomes  better  known  and 
more  used  it  will  be  still  more  precious. 
The  time  may  not  be  far  distant  when  fire- 
men  will  be  clothed  in  suits  made  from  as- 
bestos. 

«3*     J^    tS^ 

MINERAL  WOOL  AND  ITS  USES 

Since  the  discovery,  some  years  ago,  thf 
asbestos  could  Ix^  felted  together  into  a  so 
of  paper  and  used  wherever  a  noncondu 
ing,  noncombustible   packing  was   need» 
the  demand  for  it  has  steadily  increas 
Xew  forms  and  new  uses  are  continm 
appearing,  while  the  supply  is  consta 
diminishing.   This  has  led  to  the  searcl: 
a  substitute. 

By  melting  together  tlie  various  mir 
of  which  asbestos  is  composed,  a  ma 
of  the  same  composition  is  easily  obt 
but  the  stringy,  fibrous  quality  which 
the  asbestos  so  valuable  is  Avauting 
accidental  blast  or  stream  of  inelt< 
from  an  iron   furnace  gave   the   fi- 
most  important  step  in  the  solutioi 
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problem,  and  from  this  it  has  been  worked 
out  almost  to  perfection.  At  first  "glass," 
or  "mineral"  wool  was  made  largely  from 
slag,  which  contains  many  of  the  minerals 
needed — sand,  lime  and  iron.  But  this 
product  was  too  glassy,  was  not  tough 
enough,  and  melted  too  easily. 

A  careful  analysis  of  asbestos  was  made, 
and  the  minerals — limestone,  sand,  fire-clay 
or  kaolin  and  iron  slag — containing  the 
proper  elements,  were  mixed. 

As  made  now,  by  the  improved  methods, 
waste  products  from  other  factories  are 
used  principally.  Broken  glass  from  win- 
dows and  from  bottle  houses  furnishes  the 
sand  and  a  part  of  the  lime;  pieces  of  fire- 
clay bricks,  broken  glass-pots  and  dish-ware 
that  has  warped  and  cracked  in  the  kilns 
furnish  the  clay;  and  iron  slag  from  the 
pudding  ovens  supplies  the  iron  and  part 
of  the  sand  and  lime.  A  little  extra  lime- 
stone is  added.  These  waste  products,  be- 
sides being  cheaper,  are  better  than  simple 
sand,  lime  and  clay  would  be,  as  they  are  in 
a  hard,  chunky  form,  and  "stand  up"  in 
the  furnace,  allowing  a  better  circulation 
of  air  and  gas  while  heating.  Loose  sand 
and  clay  would  pack. 

The  materials  are  crushed  and  mixed  ac- 
cording to  a  rough  formula,  which  is 
worked  out  by  experiment.  It  is  very  ne- 
cessary that  the  amount  of  each  should  be 
just  right.  If  too  much  glass  is  used  the 
wool  is  brittle  and  harsh ;  if  too  much  clay, 
the  fibers  are  coarse  and  heavy,  and  if  too 
much  iron,  the  product  is  dark  and  does 
not  sell  wel' 

The  mixed  material  is  placed  in  tall  fire- 
brick furnaces,  with  alternate  layers  of 
coke,  each  layer  being  about  one  foot  deep. 
Natural  gas,  where  obtainable,  is  led  into 
the  bottom  of  the  furnace,  the  fire  is  lighted 


and  a  blast  of  air  from  a  blower  is  turned 
on,  getting  up  an  intense  heat.  The  glass 
melts,  acting  as  a  fiux,  and  melting  the 
other  materials.  The  part  nearest  the  bot- 
tom of  the  furnace  melts  first  and  the  whole 
mass  settles  down.  When  the  bottom  is  suf 
ficiently  liquid  a  small  hole  is  opened  at  the 
side  of  the  furnace,  and  the  liquid  mass  is 
allowed  to  flow  out  in  a  stream  about  one 
inch  in  diameter.  As  this  falls  a  jet  of 
steam  from  two  flat,  fan-shaped  nozzles  is 
directed  against  it,  blowing  it  into  a  fine 
spray  which,  on  cooling,  is  a  white,  fibrous 
mass  resembling  fine,  well-washed  wool, 
hence  its  name. 

The  spray  is  blown  through  a  small  win- 
dow into  a  large  collecting  room.  While 
the  blast  is  on  this  room  is  filled  with  a 
white  cloud,  looking  like  cotton  down.  Two 
furnaces  and  two  rooms  are  used,  alternat- 
ing with  each  other.  When  the  blast  is  fin- 
ished in  one  furnace,  the  downy  wool  is  al- 
lowed to  settle,  and  is  then  scraped  from  the 
sides,  the  floor  and  the  ceiling;  it  is 
weighed,  packed  in  bales  and  then  is  ready 
for  the  market. 

The  heaviest  part  which  settles  nearest 
the  window  contains  little,  beadlike  bodies, 
called  in  the  trade  "shot,"  and  due  to  im- 
perfect blowing.  This  is  remelted  or  sold 
for  rough  packing.  The  uses  of  the  mineral 
wool  are  very  numerous  and  are  multiply- 
ing all  the  time.  The  chief  ones  are  the 
adulteration  of  asbestos;  packings  to  retain 
heat,  as  on  steam  I»ipe3,  steam  cylinders  and 
boilers;  and  packings  to  keep  out  heat,  as 
in  ice  machines,  refrigerators,  cold-rooms 
and  cold-storage  warehouses.  Of  late  large 
amounts  are  used  for  the  deadening  of 
walls  and  floors  in  fireproof  buildings.  The 
mineral  wool  is  used  either  loose  or  in  the 
form  of  paper,  felting  or  thick  wadding. 
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HOW  ARTIFICIAL  SILK  IS  IIASE 

Dr.  Frederick  Lehner  of  Zurich,  Switz- 
erland, has  oi)ened  an  active  competition 
with  the  silk  worm  bv  the  in%'ention  of  a 
cheap  and  simple  process  of  making  an  ex- 
cellent quality  of  artificial  silk.  It  baa 
been  known  for  a  good  many  years  in  tbe 
ecientific  world  tbat  a  substance  of  prac- 
tically the  same  chemical  composition  as 
silk  could  be  made,  but  ihe  secret  of  render- 
ing the  process  industrially  practical  re- 
mained undiscovered  until  Dr.  Lehner  took 
up  the  work.  The  basis  of  the  discovery 
rests  on  the  well-knomi  truth  in  chemistry 
that  many  vegetable  fabrics,  such  as  waste 
cotton,  cloth,  flax,  jute  and  wood,  when  di- 
gested by  treatment  with  acids  and  alkalis 
are  transformed  into  cellulose,  a  substance 
forming  the  walls  of  cells.  By  combining 
this  material  with  nitric  acid,  certain  ni- 
tratfs  of  cellulose  are  formed,  the  higher 
c<>nip<.»unds  of  which  are  such  well-known 
explosives  as  cordite  and  tonite.  The  lower 
or  pyroxylin  nitrates  are  less  explosive, 
lieing  a  gelatinous  substance.  If  this  be 
drawn  out  it  will  divide  into  numerous 
siiort  threads  or  strings  of  a  fine,  shiny  tex- 
ture, somewhat  likr  gun-cotton,  and  most 
inflammable  when  dried.  Tu  this  i)oint  a 
irrf-at  numlicr  of  chemists  succefxled  in  get- 
tinfr,  but  they  could  not  give  the  product 
of  thiir  ti^t-tulx'r:  a  sufticient  viscositv  to 
a<liiiit  r»f  In-iiig  <lrawn  out  into  long  threads. 
I)r.  Lfliner  tried  various  solutions,  but 
ev<*!i  wlien  the  amount  (»f  the  pyroxylin  was 
n-diiced  to  7  j)er  cent  tlie  compound  was 
still  tfX)  gelatinous  to  1k»  worked. 

At  last  he  discovered  that  by  ad<ling  di- 
Intf  sul[»liurie  arid  to  the  alcohol  ether  so- 
lution, a  part  of  the  water  was  taken  up 
and  "split  off"  and  the    nitrates    broken 


down,  leaving  a  12  per  <Seiit  solution  which 
was  perfectly  fluid  and  of  the  required  vis- 
cosity. The  process  having  once  been  dis- 
covered, the  manufacture  of  the  fluid  is  an 
inexpensive  and  perfectly  simple  operation 
for  any  chemist. 

The  method  by  which  the  common-look- 
ing yellow  liquid  is  converted  into  beautiful 
silk  threads  is  most  interesting.     The  ma- 
chine used  is  nothing  more  than  a  modifica- 
tion of  the  ordinary  spinning  frame.    The 
great  glass  jar  containing  the  silk  fluid  is 
set  up  on  a  high  bench  or  shelf  and  the  fluid 
is  conveyed  downward  through  pipes  to  a 
number  of  bent  glass  tubes  resting  in   a 
trough  of  cold  water.     The  orifices  in  the 
ends  of  the  tubes  are  exceedingly  minute, 
and  rest  just  beneath  the  surface  of  the 
water.     As  the  fluid    flows    through   the 
tubes  it  is  quicky  cooled  and  begins  to  coag- 
ulate.    On  leaving  the  water  about  60  per 
cent    of    its    soluble    portion    has    been 
washed  away   and    the   remaining  thread 
is     of     a     fine,     rich      lustre.     Six     oj 
seven   of   the    strands    are    gathered  u 
and    twisted     together,     exactly     as    sil 
or    woolen    threads   are   spun.      After 
has  been  wound  upon  the  frame    the  f 
tificial  silk  dries  and  hardens,  losing  in  t 
process  the  remains  of  its  soluble  mat' 
In  a  week's  time  the  thread  cannot  be 
tinguished  from  the  real  article  even  I 
silk  exi>ert  except  by    microscope  or  c! 
ieal  examination. 

But  the  thread  in  this  condition  n 
its  characteristics  as  a  nitrate,  and 
most  as    inflammable    as    gun-cottor 
courst^   it  would  never  do  for  use 
there  was  danger  at  any  moment 
blowing  up.     The  consequences  of  ^ 
a  dress  made  of  such  material  may  1 
imagined.    Consequently  the  threa* 
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mitted  to  a  last  process — ^that  of  denitra- 
tion,  in  which  by  the  use  of  ammonium 
sulphide  the  nitric  acid  is  all  neutralized. 

After  the  thread  has  been  again  dried, 
it  is  really  less  inflammable  than  natural 
silk.  It  can  now  be  spun  to  any  required 
thickness,  and  it  is  said  that  the  resulting 
yarn  is  much  smoother  and  more  even  than 
the  genuine  article.  It  has  another  advan- 
tage. When  the  machines  are  once  started 
the  threads  can  be  spun  to  any  required 
length — endless,  if  necessary — thus  obviat- 
ing any  necessity  of  stopping  the  cloth- 
looms  to  splice  a  thread.  In  addition  to 
tkis  the  process  can  be  carried  on  through 
winter  and  summer  in  any  part  of  the 
world.  There  will  be  no  need  of  mulberry 
forests  or  worm  hatcheries,  for  by  taking 
a  quantity  of  cast-oflF  clothing,  and  perhaps 
some  wood  pulp,  and  mixing  them  with 
the  acids,  the  work  is  done. 

Yet  the  artificial  silk  lacks  in  several 
particulars  of  being  as  good  as  the  natural 
product,  and  it  is  proposed  to  make  it  an 
economic  factor  in  the  manufacture  of  real 
silk  goods.  The  warp  of  a  fabric  may  be 
made  of  genuine  silk  and  the  woof  of  the 
artificial  silk.  In  this  way  the  artificial 
silk  would  tiike  the  place  of  wool  or  cot- 
ton in  a  mixed  fabric,  which  would  be  just 
as  cheap  and  much  finer. 

The  relative  strength  of  the  artificial 
silk,  compared  with  Italian  pure  silk,  is  as 
68  to  100.  Pure  silk  has  but  little  elastic- 
ity, and  when  stretched  does  not  go  back 
to  its  original  length;  neither  does  the  arti- 
ficial silk,  but  its  stretching  quality  (be- 
fore breaking)  is  as  73  to  100  relatively. 
Measure  for  measure,  the  relative  weight 
of  the  same  average  diameters  of  pure  and 
artificial  silk  is  7.25  per  cent  more  in  the 
latter. 


BTTTTOKS,  THEEEt  nrVENTION 
AND  MANXJFACTXTBE 

Adam  did  not  wear  buttons.  Even  when 
his  wardrobe  reached  the  dignity  of  con- 
taining "other  clothes,"  he  was  compelled 
to  fasten  his  apparel  with  a  sash  or  borrow 
a  spike  from  Tubal  Cain.  In  fact,  until 
the  beginning  of  the  fourteenth  century, 
the  world  managed  to  struggle  along  with- 
out these  modern  conveniences.  Buttons 
were  first  used  as  ornaments.  They  were 
sewed  on  according  to  the  taste  or  caprice 
of  the  maker  or  wearer  of  clothing,  and 
they  were  seldom  placed  where  they  might 
have  been  of  practical  service,  even  had 
there  been  buttonholes  to  match  them. 
Some  time  in  the  latter  part  of  Queen 
Elizabeth's  reign  it  was  discovered  that  a 
small  slit  cut  in  the  cloth  and  shoved  over 
the  button  made  these  ornaments  useful. 
From  that  time  on  the  making  of  buttons 
grew  until  it  has  become  one  of  the  most 
important  industries.  With  the  practical 
use  of  buttons  came  a  revolution  in  dress. 
The  last  relic  of  the  flowing  robes  handed 
down  from  patriarchal  days  was  consigned 
to  the  shelves  of  museums,  and  the  simpler 
modern  dress  was  introduced. 

It  was  the  fashion  in  the  early  days  of 
buttonmaking  to  sew  as  many  buttons  on 
the  clothing  as  the  texture  would  bear. 
Even  the  laboring  classes  managed  to  deck 
themselves  to  a  degree  which  to-day  ap- 
pears ridiculous.  This  at  once  created  a 
demand,  and  the  close  of  the  seventeenth 
century  saw  the  button  industry  well  es- 
tablished in  Europe,  the  center  being  then, 
as  now,  Birmingham,  England.  The  first 
buttons  were  very  expensive.  They  were 
made  cTiiefly  of  gold  and  pearl,  rich  in  de- 
sign^ and  inlaid  with  precious  metals  and 
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sired  figure  which  the  face  of  the  finished 
button  is  to  assume  is  cut  in  the  upper  die, 
the  reverse  being  made  in  relief  on  the  un- 
der die.  They  are  stamped  and  pressed 
together  without  soldering. 

Materials  employed  in  button  making 
are  as  varied  as  the  styles  of  buttons.  In 
addition  to  metal-covered  buttons  and 
those  made  from  other  metals,  glass,  porce- 
lain, horn,  bone,  India  rubber,  mother-of- 
pearl  and  other  products  of  shellfish  and 
various  woods  are  used.  The  shells  for 
mother-of-pearl  come  from  the  Persian 
Gulf,  the  Red  Sea,  the  Pacific  coast  and 
Panama.  Paper  buttons  have  been  made, 
but  not  extensively.  An  English  invention 
uses  slate  or  slit-stone  in  making  buttons 
and  button  bodies. 

The  first  buttons  made  in  the  United 
States  were  of  wood,  covered  by  hand  with 
different  materials,  principally  silk.  The 
operation  was  laborious,  but  it  resulted  in 
the  invention  of  machinery  which  has  built 
up  large  factories  in  the  east,  Waterbury, 
Conn.,  and  Easthampton,  Mass.,  being  cen- 
ters of  manufacture  in  this  country.  New 
York  has  several  large  factories. 

The  details  of  preparing  the  sheet  iron 
for  metal  and  metal-covered  buttons  are 
simple.  The  iron  is  first  scaled  by  im- 
mersing it  in  acid,  after  which  it  is 
punched  out  with  the  dies.  The  neck,  or 
*^collet,"  is  japanned,  after  being  cut,  and 
before  the  canvas  tuft  for  sewing  on  is 
pressed  into  place.  The  hollow  between  the 
neck  and  shell  is  then  filled  with  brown 
paper,  called  ^'button  board."  The  making 
of  these  basic  parts  of  the  cloth-covered  but- 
ton is  confined  almost  entirely  to  the  east- 
ern states.  Western  manufacturers  buy  the 
material  ready  to  cover.  Button  shanks,  or 
eyelets,  are  made  of  wire    on  a  machine 


which  cuts  the  wire  into  desired  lengths, 
bends  it  into  loops  and  leaves  it  ready  for 
insertion  into  the  lower  blank. 

The  name  "shell"  is  given  to  metal  but- 
tons made  of  two  disks  pressed  together  and 
fastened  without  soldering.  A  cloth-faced 
button  is  made  by  gluing  a  piece  of  cloth, 
cut  the  exact  size,  into  the  top  of  a  rubber 
or  vegetable  ivory  body.  This  leaves  a 
rim  of  hard  material  to  protect  the  edges 
of  the  button  from  wearing.  In  these  the 
thread  holes  are  drilled  through  a  knob 
turned  or  molded  on  the  back  of  the  body. 

The  great  decrease  in  the  price  of  buttons 
from  that  which  made  the  first  manufac- 
tured a  luxury,  has  been  due  to  the  intro- 
duction of  machinery,  which  now  does  al- 
most the  entire  work.  Skilled  labor  does 
not  occupy  a  large  place  in  the  making  of 
buttons,  which  may  also  account  for  their 
comparative  cheapness.  Girls  and  boys 
may  operate  nearly  all  the  machinery, 
which  is  a  combination  of  automatic  fea- 
tures, leaving  little  to  the  operator  but  dex- 
terity in  handling  the  different  pieces  for 
the  dies. 

One  of  the  curious  freaks  of  buttondom, 
invented  some  years  ago,  was  a  "bachelor's" 
button.  This  consisted  of  an  ordinary 
trousers  button  with  a  safety  pin  attach 
ment.  It  was  to  answer  in  cases  of  emer- 
gency, but  it  has  not  succeeded  in  entirely 
banishing  the  more  homely  but  reliable 
horse-shoe  nail. 

tS^     w*     tS^ 

IK  A  TYPE  FOUNDKY 

Every  type  in  a  font,  like  every  link  in  a 
chain,  must  be  perfect  in  itself,  or  else  the 
work  of  the  maker  counts  for  nothing.  Per- 
haps in  no  other  industry,  unless  it  be 
watch-making,    is  such    scientific  aocuracj 
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required  in  every  detail.  Each  measure- 
ment must  be  made  to  the  thousandth  part 
of  an  inch,  and  if  a  mold  or  a  die  is  not 
exact  to  a  hair's  breadth  a  whole  casting 
may  be  lost.  For  in  this  age  of  newspapers 
every  printed  page  is  judged  to  a  certain 
extent  from  an  artistic  point  of  view,  and 
if  the  impressions  of  some  type  are  heavier 
than  those  of  others,  or  if  the  alignment  is 
imperfect  or  the  spacing  uneven,  it  is  sub- 
jected to  condemnation.  In  this  way  type- 
founding  becomes  a  real  art. 

One  of  the  largest  manufactories  of  type 
in  the  world  is  located  in  Chicago  and  the 
amount  of  type  in  tons  which  it  turns  out 
yearly  runs  well  up  into  the  thousands.  It 
is  a  big,  busy  building  humming  with  life 
and  movement,  more  than  350  men  and 
girls  working  at  its  benches  every  day. 

Follow  the  superintendent  down  the 
basement  stairs,  around  the  huge  boilers 
and  engines,  and  into  the  little  comer  room 
where  the  type  metal  is  melted.  Here  the 
raw  materials  are  brought,  weighed  and 
corded  up  ready  to  go  to  the  big  iron  cruci- 
ble. There  are  "pigs"  of  lead,  heavier  than 
an  ordinary  man  can  lift,  "pigs"  of  tin  and 
"pigs"  of  copper.  The  antimony  comes 
from  Japan  in  square,  solid  blocks  weigh- 
ing thirty  pounds  each,  and  before  melting 
it  is  crushed  to  powder  between  the  iron 
jaws  of  a  crushing  machine.  Formerly 
the  workmen  broke  it  up  with  hammers, 
but  the  antimony  being  poisonous,  that 
method  was  abandoned. 

The  four  metals  are  mixed  according  to 
a  secret  formula — ^he  lead  being  the  largest 
ingredient — and  placed  in  a  crucible.  An- 
timony, which  is  a  most  expensive  metal, 
is  used  because  it  gives  hardness  to  the 
type-composition  and  because  it  has  the  un- 
usual quality  of  expanding  in  cooling,  thus 


preventing  the  type  when  cast  from  "fall- 
ing away^'  from  the  mold,  and  produces 
sharpness  of  the  face  and  body  of  the  type. 
After  being  melted  and  thoroughly  mixed 
by  stirring  the  metal  is  run  into  pans,  and 
when  cool  it  is  ready  for  the  casting  ma- 
chines. 

The  first  step  in  type-making  is  the  cut- 
ting of  the  letters  desired  on  the  ends  of 
pieces  of  hard,  fine  steel.  This  is  very  diffi- 
cult work,  and  the  men  who  do  it  receive 
high  wages.  Each  letter  in  a  font  must  be 
exactly  the  same  height  and  the  width  must 
be  cut  according  to  rule.  A  separate  one  of 
these  dies  or  "punches"  is  required  for  each 
character  in  every  imi  of  type,  and  the 
making  of  them  is  the  most  expensive  part 
of  the  business.  Some  of  them  cost  as  high 
as  $7. 

When  a  set  of  "punches"  is  complete  it 
goes  to  the  matrix  department.  Here  lit- 
tle rectangular  pieces  of  pure  copper  Ipiown 
as  "strikes"  have  been  prepared.  For  min- 
ion or  long  primer  type  they  are  about  two 
inches  long  by  half  an  inch  broad.  At  ex- 
actly the  proper  point  near  the  top  of  each 
the  steel  die  is  driven  in  and  then  the 
"strike"  or  embryo  matrix  goes  to  the  fitter, 
who  rubs  and  polishes  it  down  on  big  pieces 
of  sandstone  until  it  is  everywhere  square 
and  perfect  and  the  depth  of  the  letter  is 
exactly  the  same  as  in  the  rest  of  the  font 
matrices.  An  electrotype  matrix  is  also 
made,  usually  for  use  in  casting  display 
type,  without  going  to  the  expense  of  cut- 
ting steel  punches.  This  is  done  by  immers- 
ing in  a  copper  solution  a  piece  of  brass  the 
size  of  a  "strike"  and  having  a  hole  at  the 
upper  end  and  allowing  copper  to  be  de- 
posited by  the  action  of  electricity  on  a 
metal  die  of  the  desired  letter,  which  is  sus- 
pended with  its  face  just  inside  the  hole  in 
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the  brass.  Great  pains  ia  taken  to  keep  all 
these  molds  and  dies  perfect.  More  than 
$200,000  worth  of  them  arc  stored  in  a  big 
vault  in  the  basement. 

Next  the  mold  is  made.  This  work  re- 
quires the  most  skilled  mechanics  in  steel. 
The  pieces  are  all  cut  out  by  lathes,  planers 
and  shapers  and  ground  down  to  just  the 
right  size  and  then  polished  on  emerj  laps. 
There  are  two  main  parts  to  the  mold,  and 
they  may  be  so  adjusted  as  to  make  roomfor 
casting  the  bodies  of  letters  of  any  width 
from  a  3-m  size  to  an  i  size.     A  great  deal 


water  from  above.  When  the  movable  am 
is  as  far  back  as  possible,  a  half  of  the  moh 
lifts  and  the  type  jumps  out.  At  the  lowe 
end  of  each  one  there  is  a  little  "jet"  o: 
metal  which  clings  and  has  to  be  broken  of 
by  an  automatic  device.  In  some  of  tb( 
larger  styles  of  type  the  "jet"  ia  removec 
by  hand.  When  all  of  the  a's  in  the  foni 
are  made,  the  b  matrix  ia  put  in,  and  so  oi 
to  the  end  of  the  alphabet.  A  casting  ma^ 
chine  will  turn  out  from  100  to  175  type  t 
minute. 

In  casting  small  fonts  where  frequeni 
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depends  on  the  absolute  accuracy  of  these 
molds.  The  matrix  is  now  fastened  in  the 
mold  so  that  it  will  form  one  end  of  the 
hole  between  the  two  parts.  Then  one  of 
the  parts  is  fastened  to  the  casting  machine 
and  the  other  to  a  movable  arm.  The  metal 
is  kept  fluid  in  a  little  furnace  heated  by 
natural  gas,  and  is  projected  with  great 
force  into  the  mold  by  means  of  a  pump. 
At  every  revolution  of  the  crank  the  mold 
approaches  the  pump  spout,  takes  a  charge 
of  metal,  and  flies  back  witli  a  fully  formed 
type,  which  is  cooled  with  air-blasts  and 


changesare  made  in  the  molds, the  mad 
are  driven  by  hand-power ;  but  where  ■ 
are  large,  such  as  those  made  for  ne- 
pers, steam  is  the  propelling  power  ar 
indefatigable  little  machines  go  thu) 
along  with  little  or  no  attention   a 
their  work  with   a   precision   that 
equals  human  intelligence. 

Tlie  type  is  not  finished  when  i 
the  machine.  A  fringe  or  burr,  ac 
like  that  which  clings  to  a  bullet  t 
mold,  still  adheres  to  its  comers  a 
This  is  taken  off  by  a  number  of 
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rub  rows  of  the  type  on  sandstone  laps.  The 
deftness  and  ease  with  which  they  handle 
the  type,  which  would  so  easily  "pi"  in  the 
hands  of  an  inexperienced  person,  are 
simply  wonderful.  All  italic  and  script 
type  are  sent  to  be  "kerned."  This  is  a 
process  of  cutting  away  and  smoothing  the 
body  around  the  projecting  parts  of  the 
letter,  and  it  adds  materially  to  the  cost  of 
these  two  classes  of  type. 

The  "setters,"  nimble-fingered  girls,  sit 
around  low  tables,  the  tops  of  which  are 
cushioned  in  velvet.  Here  the  type  is 
dumped  and  the  girls  set  them  in  long  lines 
with  the  nicks  uppermost.  They  now  go  to 
the  "dresser,"  who  slips  the  row  into  a  stick 
or  dressing-rod  about  three  feet  long,  turns 
them  on  their  faces,  fastens  them  into  a  slit 
in  an  iron  bench  specially  constructed  for 
that  purpose,  and  with  a  plane  cuts  a  groove 
in  the  bottom,  which  removes  the  burr  left 
in  breaking  off  the  "jet,"  and  gives 
the  type  two  legs  to  stand  on.  He  then 
deftly  turns  the  long  row  upside  down  and 
dresses  off  the  uneven  places  along  the  up- 
per and  under  sides.  One  firm  in  Chicago 
has  in  use  a  wonderful  new  machine  which 
performs  most  of  these  operations  automati- 
cally. It  casts  the  type,  breaks  off  the  jets, 
rubs  down  the  two  sides,  dresses  off  the 
body  and  grooves  the  jet  end  of  the  type. 
The  type  are  cast  singly,  and  follow  one  an- 
other through  channels,  which  contain  the 
dressing  and  grooving  devices,  onto  a  long 
wooden  stick. 

The  work  of  the  inspector,  who  now  re- 
ceives the  type,  is  the  most  trying  and  pains- 
taking of  any  in  the  shop.  He  sits  before  a 
big  window  and  with  a  magnifying  glass 
tightly  clamped  into  his  eye  examines  each 
type  in  the  row,  and  if  he  sees  a  single  de- 
fect in  any  of  them  he  picks  the  type  out 


with  a  needle-like  awl  and  it  is  returned  to 
the  melting  kettle.  Long  years  of  experi- 
ence and  keenness  of  vision  enable  the  in- 
spector to  detect  imperfections  that  would 
never  suggest  themselves  even  to  his  assa- 
ciates  in  other  divisions  of  the  industry  un- 
less their  attention  was  especially  directed 
to  them.  In  the  smaller  sizes  about  one 
type  in  every  twenty  is  thrown  out,  and 
sometimes  even  a  greater  proportion. 

The  lines  are  now  broken  up  into  shorter 
lines  and  put  up  in  "galleys"  or  "pages," 
about  four  and  one-half  by  six  inches  in 
size.  The  full  font  weighs  100  pounds,  and 
if  smaller  fonts  are  ordered  these  are  dir 
vided  into  smaller  pages,  each  having  its 
due  proportion  of  "sorts"  of  letters  and 
characters.  After  being  wrapped  in  paper 
and  marked  they  are  ready  for  shipment. 

A  type  font  is  sometimes  measured  by 
weight  in  pounds,  and  sometimes  by  the 
number  of  m's  which  it  contains.  Job  fonts 
are  always  turned  out  by  count.  The  pro- 
portion of  letters  in  a  font  is  interesting  as 
showing  how  much  more  some  letters  are 
used  than  others.  In  a  3,000  lower-case  m 
font  of  "minion  3,"  for  instance,  a  type 
smaller  than  that  from  which  this  book  is 
printed,  weighing  280  pounds,  there  are 
9,000  a's,  2,000  Vs,  4,000  c's,  5,000  d's, 
14,000  e's,  800  k's,  and  500  j's.  E  is  used 
more  than  any  other  letter  in  the  alphabet. 
It  is  followed  by  t,  with  10,000 ;  then  by  i 
and  a,  with  9,000  each;  then  by  s,  with 
8,000.  The  least  used  letters  are  z,  with 
300,  and  j  and  x,  with  500  each.  Of  the 
numerals  0  and  1  are  most  used,  having  700 
each.  Some  of  the  fractions  have  fifty 
types  to  the  font  and  the  braces  have  only 
twenty-five  each. 

The  great  newspaper  offices  use  thousands 
of  pounds  of  type  every  year.    But  the  ilk- 
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trcKluction  of  linotype  machines,  which  cast 
tLe  tvj>e  lin«  bv  line  as  fast  as  it  is  set,  has 
severely  injured  the  business  of  making 
Uxly  type.  A  great  Chicago  dealer  says 
that  the  linotype  machines  have  cut  in  more 
than  25  per  cent,  the  effect  being  felt  most 
in  th'*  orders  from  the  big  city  dailies.  An 
eff'irt  has  been  made,  however  to  fight  the 
linotyjic  machine  with  a  machine  which 
will  .-•fct  real  type,  and  in  this  the  type  foun- 
ders place  much  hope  for  the  future.  But 
the  business  of  producing  new  styles  of  job 
type  and  casting  them  is  still  a  great  in- 
dustrv. 

Jt    Jt    Jt 
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One  C'hicago  manufacturer  produces 
enough  bin'ling  twine  every  working  day  in 
tlnr  yf;ir  to  rcaeli  half  way  ar<jund  the  earth. 
The  caimcity  of  his  manufactories,  of 
which  there  are  two,  is  eighteen  miles  every 
minute,  or  a>xjut  3,333,330  miles  a  year. 
The  weight  of  the  annual  product  is  16,000 
tons,  and  it  would  stretch  from  the  earth  to 
the  niwjn  thirteen  times,  with  a  loose  end 
left  over  that  would  girdle  the  earth  nine 
tiijics.  If  a  train  were  to  travel  as  fast  as 
twino  is  maile  in  the  factory  it  would  speed 
from  f 'hicngii  tu  Xew  York  in  about  forty- 
fivi-  luiiinic^.  Tlierif  factiiries  make  about 
on<--lliir<!  of  ull  the  hinder  twine  consumctl 
in  tin-   I'nited  States.     The  total  amoinit 

woiil.l  ther.ff.ire  Im  alwut  10,000,000  miles, 
or  1^,0(10  tons.  Allowing  about  two  feet 
of  twine  f'lr  every  IiuihIIc  of  wheat,  the  total 
niiinlMT    of   Ijnn.llcs    harvested   would    be 

10.'.,*>00,000,000,  a  >iinply  inconceivable 
am.iuiit. 

f'lii.-ago  is  by  all  oii.ls  tlie  great  twine- 
proiincing  center  of  the  world,  and  it  dis- 


tributes its  output  from  China  to  P« 
The  largest  amounts  are  used  in  !M.iDnet 
and  Dakota,  but  other  states  are  also  gi 
buyers.  Of  foreign  countries  Argentin 
far  in  the  lead  as  a  twine  consumer, 
large  sales  are  made  in  South  Africa 
Australia ;  in  fact,  everwbere  in  the  w< 
that  wheat  will  grow. 

The  best  twine  is  made  from  East 
dian  manila  hemp.  It  is  the  product  t 
plant  known  to  botanists  as  musa  texti 
a  variety  of  banana  palm  which  grows  c 
in  the  Philippine  islands.  Some  fa 
good  varieties  of  hemp,  although  far 
ferior  to  the  manila,  are  now  being  gn 
in  southern  llexico,  Yucatan  supplies 
much-used  sisal,  which  comes  from  s  pi 
known  as  the  American  aloe,  resembling 
century  plant  in  appearance.  The  f 
takes  its  name  from  Sisal,  a  seaport  towi 
Yucatan.  The  work  of  cutting  the  ti 
stringing  it  out,  suspending  it  on  rack; 
dry,  and  packing  it  for  sliipmeut  empl 
thousands  of  the  natives  during  a  pari 
the  year.  All  the  rest  of  the  time  they 
ploy  in  magnificent  leisure,  spending  tl 
earnings  and  waiting  for  the  next  sisal : 
son.  Tills  Yucatan  hemp  is  now  much  »■ 
although  it  is  not  as  strong  and  durahlt 
the  East  Indian  products. 

The  various  kinds  of  hemp  come  to 
factory  storehouse  in  bales  containing  fi 
270  to  375  pounds.  Some  of  them 
Ivjund  in  rattan  and  palm  leaves,  and  c 
ered  with  cabalistic  lettering  in  some  1 
eign  language.  Recently  a  little  of 
hemp  grown  in  Kentucky  as  an  experim 
has  be<'n  tried,  hut  it  was  not  found  to 
fit  for  liinding  twine,  which  must  not* 
be  strong  and  smooth,  but  uiiifonn  in£ 
so  that  it  will  work  well  in  the  machine. 

The  warehouse  is  three  storiea  high,  i 
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feet  long  by  100  feet  wide,  and  is  packed 
from  top  to  bottom  with  hemp  bales,  the 
entire  capacity  being  5,000  tBns.  Great 
caution  has  to  be  observed  in  providing  fire 
protection,  for  if  the  piles  of  bales  once 
became  ignited  it  would  be  almost  impossi- 
ble to  extinguish  them.  The  superintendent 
has  to  keep  a  sharp  eye  out  when  the  bales 
are  impacked,  for  the  wily  Mexicans  do  all 
sorts  of  things  to  make  them  weigh  heavy. 
Oftentimes  great  chunks  of  grindstones  and 
cobblestones,  to  say  nothing  of  wood  and 
cheaper  grades  of  hemp,  are  found  packed 
inside  of  the  bales.  It  pays  better  than 
hemp-raising,  and  doubtless  the  Mexican 
chuckles  more  over  getting  money  in  this 
way  than  he  would  if  he  had  earned  it. 

The  twine  factory  proper  is  a  great 
building.  In  one  comer  of  it  is  one  of  the 
largest  engines  in  the  world.  It  has  the 
thirty-two-foot  flywheel  which  attracted  so 
much  attention  in  Machinery  Hall  during 
the  World's  Fair,  and  the  indicator  regis- 
ters up  to  2,000  horse-power.  One  man 
who  stands  on  the  clean,  varnished  floor  is 
the  sole  master  of  the  great  engine  which 
keeps  the  thousands  of  spindles  in  the  fac- 
tory clicking  away  so  busily. 

When  the  bales  of  hemp  come  in  from  the 
warehouse  they  are  torn  apart  and  the 
workmen  shake  out  each  of  the  separate 
bunches,  which  are  knotted  at  the  end  and 
somewhat  resemble  a  horse  tail,  only  they 
are  nearly  white  and  very  coarse,  the  fibers 
varying  from  two  to  six  feet  in  length.  So 
closely  is  the  hemp  packed  that  a  bale  more 
than  doubles  in  size  when  it  is  loosened. 

The  hemp  now  goes  to  the  preparing- 
roora,  where  the  roar  of  the  machinery  is 
deafening  and  it  is  impossible  to  speak  loud 
enough  to  be  heard.  The  room  is  remark- 
ably  high,   so   that  the  thick  hemp  dust 


which  fills  the  atmosphere  will  be  swept 
out  and  will  not  injure  the  employees.  The 
hemp  goes  first  to  the  scutching  frame, 
which  is  a  broad  wheel  about  eight  feet  in 
diameter,  the  outer  surface  being  covered 
with  short,  sharp  pegs  set  close  together. 
This  is  covered  all  over  with  a  shield,  which 
is  pierced  at  one  side  with  a  square  hole. 
Through  this  hole  the  hemp  bunches  are 
switched  until  the  teeth  have  combed  the 
fibers  out  straight,  tearing  away  also  a  good 
deal  of  dust  and  short,  valueless  fibers. 

The  hemp  now  goes  to  the  first  spreader 
or  breaker.  This  consists  of  two  sets  of 
belts,  both  covered  with  short  metallic  teeth 
or  pegs,  the  first  moving  more  slowly  than 
the  second.  On  being  fed  into  the  machine 
the  hemp  is  spread  out,  carded  and  straight- 
ened, the  second  belting  pulling  it  apart 
longitudinally  and  making  the  ribbon  thin- 
ner. From  the  end  of  the  first  spreader 
a  girl  attendant,  who  is  powdered  with  dust 
from  head  to  foot,  guides  the  big  loose  rope 
into  high  tin  pails,  from  which  it  is  fed 
into  the  second  spreading  machine,  and  so 
on  through  eight  of  them  until  the  hemp 
ribbon  is  smooth  and  even  and  much  thinner 
and  narrower  than  at  first. 

It  now  goes  in  high  tin  pails  to  the  bell 
machines,  where  it  runs  over  numerous 
spools  and  rollers,  which  smooth  it  down 
beautifully,  twist  it  and  draw  it  out  finer 
and  thinner,  making  the  fibers  more  and 
more  compact.  The  picture  on  page  183 
illustrates  this  part  of  the  process.  After 
going  through  two  of  these  machines  it  is 
ready  to  be  sent  to  the  600  spindles  on  the 
second  and  third  floors. 

It  is  difficult  to  give  an  idea  of  the  scene 
in  the  spindle-rooms.  Hundreds  of  ma- 
chines, all  just  alike,  with  each  part  moving 
in  unison,  each  belt  flapping  in  line  and 


fie 


Thini*  tt^«  A//  Should  Knolm 


1 


an/r  all  a  detfening  sound  of  whirring  of 
wheels  and  clicking  spindles.  Among  the 
machines  a  few  girls  move  about  quietly, 
keeping  them  free  from  dust  and  seeing 
that  their  insatiable  mouths  are  always  full. 
Here  the  riblx^n  of  hemp  runs  from  the 
pails  through  a  very  small  hole,  and  then  it 
is  pulled  very  fast,  so  that  it  grows  thinner, 
at  the  same  time  being  twisted  a  little. 
Then  it  is  fed  on  a  big  spool  or  bobbin  in 
the  form  of  the  finished  twine — 650  feet 
to  every  l)obbin.  A  very  complete  system 
of  inspection  and  examination  is  in  use  in 
the  factory  for  insuring  absolute  exactness 
in  the  size  and  strength  of  the  twine.  The 
binder  attachment  of  a  harvester  is  set  up 
in  the  room,  and  a  bundle  of  rag  bags  is 
bound  from  time  to  time  to  see  if  the  twine 
is  perfect. 

The  bobbins  are  sent  up  to  the  balling 
department.  Here  a  great  number  of  girls 
with  incredibly  nimble  fingers  are  engaged 
in  operating  busy  little  machines  which 
wind  the  twine  from  the  bobbins  into  the 
well-known  shape  of  the  twine-balls.  The 
balls  are  so  made  that  the  twine  unwinds 
from  the  inside  out,  instead  of  from  the 
outside  in.  The  balls  are  now  weighed,  and 
twelve  of  them  are  i)la<*ed  in  a  fifty-pound 
package  and  covered  with  burlaps  ready  to 
Ih  shipped  to  the  farmer.  Twine  mills  are 
operat<.'d  only  about,  ten  nmnths  in  the  year, 
hefjinning  in  the  fall  and  continuing  until 
late  in  the  summer.  The  selling  season  is, 
of  course,  before  and  during  harvest  time. 

O*        V*        «^ 

HOW  VARNISH  IS  MADE 

Varnish-making  is  a  veritable  aristocrat 
among  trades.  The  varnish-maker  goes 
about  his  work  as  serenely  and  leisurely  as 


though  he  wore  fashionable  attire  insteac 
of  the  spotless  suit  of  overalls,  which  seem: 
to  be  a  superfluous  article  of  clothing.  The 
varnish  factory  is  as  quiet  as  the  chapel  oj 
a  deaf  and  dumb  institution,  except  wher 
the  tap  of  an  easy  heel  or  the  distant  rum 
bling  of  a  rolling  barrel  breaks  the  spell 
The  rush  and  whir  of  machinery,  the  hiss 
ing  of  high-pressure  steam  escaping  fron 
a  poor  joint,  the  rattle  of  loose  belting  am 
the  quarrel  of  clashing  metals  are  unknowi 
in  the  calm  precincts  of  a  varnish  factory 
for  the  only  machinery  in  the  place  is  th( 
little  engine  which  drives  the  humminj 
dynamo  and  the  slow-moving  pumps,  whicl 
breathe  so  softly  that  they  are  notices 
simply  because  they  take  up  some  space  ii 
the  engine  room. 

The  making  of  varnish  requires  but  littl 
manual  labor,  for  the  raw  material  i 
handled  only  in  the  case  of  the  gums  an< 
sliQllac;  the  oil,  turpentine  and  othe 
liquids  are  pumped  from  the  barrel  to  th( 
finished  varnish.  It  is  in  the  handling  o: 
the  raw  material  and  finished  product  tha 
the  modern  varnish  factory  is  superior  U 
the  ol<l-time  ones,  for  the  art  of  makin; 
varnish  is  the  same  to-day  as  it  was  eighty 
years  ago. 

Varnish  was  made  in  kettles  years  ago 
and  it  is  made  in  kettles  to-day.  It  wai 
ma<le  of  gum,  linseed  oil  and  turpentini 
half  a  century  ago,  and  gum  copal,  CalcuttJ 
linseed  oil  and  North  Carolina  turpentin< 
mixc^l  together  at  varying  degrees  of  hea 
make  the  finest  and  most  expensive  vamisl 
which  polishes  and  preserves  the  wood  o 
sleeping  cars  and  carriages  to-day.  Ther 
is  not  a  varnish-maker  who  does  not  sui 
round  his  business  with  trade-secrets,  aw 
the  uninitiated  is  led  to  believe  that  vai 
nish-nuiking  is  an  inherited    art,    hande 
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down  from  father  to  son,  and  something 
that  cannot  be  taught  by  book  learning  or 
transmitted  by  word  of  mouth.  But  a  var- 
nish-maker who  has  received  yards  of  blue- 
ribbon  honors  and  dozens  of  diplomas  and 
medals  from  various  expositions,  national 
and  international,  said  not  long  ago  that  the 
true  art  of  making  varnish  lay  in  the  proper 
selection  of  raw  materials  and  the  intelli- 
gent handling  of  them  in  the  process  of 
manufacture  by  experienced  men. 

The  base  of  varnish  is  gum  copal,  or  the 
fossil  gum  found  in  Zanzibar,  Sierra 
Leone,  New  Zealand,  the  Philippine  islands 
and  other  places.  The  best  gum  is  that  pi 
Zanzibar,  and  the  poorest  is  the  Manila 
from  the  Philippine  islands.  When  the 
gum  is  received  in  the  factory  it  is  broken 
up  into  pieces  about  the  size  of  small  egg 
coal.  The  man  who  breaks  it  up,  at  the 
same  time  selects  the  gum,  for  in  one  chunk 
of  the  amber-like  material  there  may  be 
both  transparent  and  almost  opaque 
streaks;  the  white,  transparent  gum  goes 
into  the  making  of  the  best  grades  of  var- 
nish, the  dark-colored  gum  into  the  poorer 
grades.  After  the  gum  copal  is  broken, 
it  is  run  through  a  series  of  hand  sifters 
which  divide  it  into  block,  nut,  chip  and 
dust.  This  separation  is  made  for  con- 
venience and  economy  in  handling,  and  cuts 
no  particular  figure  in  the  results.  The 
gum  copal  is  now  ready  for  the  kettle. 

For  first-class  varnish  only  Calcutta  lin- 
seed oil  is  used.  This  oil,  as  its  name  indi- 
cates, is  made  from  the  flaxseed  of  India, 
which,  however,  is  crushed  in  England  or 
Germany.  The  preference  of  American 
varnish-makers  for  linseed  oil  made  in  Eng- 
land or  Germany  to  that  made  in  this  coun- 
try, even  though  Calcutta  flaxseed  is  used 
alike  in  all  the  linseed-oil  mills,  shows  the 


relative  value  placed  on  linseed  oil  cake  ut 
meal  in  America  and  Europe.  In  America 
the  cake  and  meal,  which  are  a  residue  of 
the  oil-pressing,  have  less  value  commer- 
cially than  the  oil  itself,  so  the  American 
linseed  oil  man  tries  to  get  as  much  oil  out 
of  his  flaxseed  as  he  can,  and  sometimes  he 
succeeds  in  obtaining  92  to  96  per  cent  of 
the  oil  from  the  seed.  From  the  linseed 
oil  man's  point  of  view  this  percentage  is 
first-class,  but  the  varnish  man  does  not 
like  it,  because  the  extra  pressure  required 
to  secure  so  high  a  percentage  of  the  oil 
lets  loose  what  are  called  "foots" — little 
particles  that  will  not  melt  with  heat,  will 
not  be  filtered  out,  and  in  spite  of  all  the 
varnish-maker  can  do,  persist  in  discoloring 
his  varnish  and  forming  sediment  in  the 
bottom  of  the  storage  tanks. 

In  England  and  Germany  the  Calcutta 
oil  meal  and  oil  cake  are  regarded  as  de- 
sirable food  products,  and  commercially  are 
of  more  value  than  the  oil.  In  his  desire 
to  obtain  as  much  cake  as  possible  from  a 
given  amount  of  seed,  the  English  and  Ger- 
man oil  man  is  satisfied  with  about  80  per 
cent  of  the  oil  in  the  seed.  No  "foots" 
appear  in  the  English  crushed  Calcutta  oil, 
and  that  is  the  reason  American  varnish- 
makers  prefer  it  to  home  product. 

Before  the  linseed  oil  is  mixed  with  the 
gum  it  is  boiled.  The  turpentine  used  for 
thinning  the  varnish  is  the  best  and  purest 
grade  of  North  and  South  Carolina  tur- 
pentines. The  boiled  oil  and  the  turpentine 
are  kept  in  large  storage  tanks,  and  drawn 
out  when  needed. 

The  stack  is  the  soul  of  the  varnish  fac- 
tory. Here  the  gum  is  melted,  the  oil  is 
mixed  with  it,  and  the  dark  and  secret  arts 
which  enter  into  the  making  of  varnish 
are  practiced.     The  stack  is  a  high  brick 
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chimDev.  around  the  base  of  which  arc 
^rfjujffA  a  numljer  of  fireplaces,  somewhat 
iike  ojjcn  coke  fires,  which  occupy  hooded 
rwyrssfra.  The  fires  are  flush  with  the  floor, 
and  are  supplied  with  air  by  means  of  air- 
ducts  which  pass  from  the  outside  of  the 
building  under  the  floor  to  the  grates.  The 
copjXfr  kettles  in  which  the  melting  and 
mixing  are  done  are  on  truck  wheels,  so 
that  they  can  be  rolled  over  a  fire  or  taken 
off  easily.  Far  alxjvc  each  fire  is  a  large 
vent,  leading  into  the  stack,  for  the  escape 
of  inflammable  fumes  or  gases  loosed  dur- 
ing the  melting  and  mixing  process,  for 
those  fumes  must  Ikj  kept  away  from  the 
coke  fires  or  there  will  l)e  an  explosion.  By 
.sending  the  gases  of  the  coke  fire  up  the 
chimney  by  means  of  flues  at  the  base  of 
the  stack,  and  allowing  the  fumes  arising 
from  tlut  kfittles  to  escape  through  the  vents 
far  up  the  stack,  all  danger  of  explosions  is 
avoided. 

The  copper  kettles  in  which  the  gum 
copal  is  first  melted  are  about  three  feet 
high  and  two  and  one-half  feet  in  diameter. 
A  loos(;  cov(T  fits  over  each  kettle,  and 
through  a  lioh^  in  the  cover  the  varnish- 
maker  stirs  the  melting  gum  with  an  iron 
tool.  While  th(^  gnni  is  melting,  steam  in 
lar^e  quantities  eseapes  through  the  little 
Innnel  in  the  center  of  tin;  lid.  One  of  the 
secrets  of  the  varnisli-niaking  trade  comes 
into  [)lay  while  the  eopal  is  melting,  for 
while  one  kind  of  the  gum  can  be  handled 
safely  with  200  (legre(»s  of  heat,  another 
^oes  u[)  to  000,  and  to  mistake  one  for  the 
r)tlier  i)r  kee|)  tli(»  merited  gum  longer  than 
it  should  Ixs  means  a  bad  mess.  There 
se(»ms  to  l)(^  an  intuitive  knowledge  pos- 
S(»ssed  bv  the  varnish-maker  on  this  tem- 
perature  (juestion,  for,  while  all  the  gum 
looks  alike  to  the  unlearned  spectator,  the 


varnish-maker  allows  one  kettle  to  bnbb 
merrily  at  300  degrees,  while  its  companic 
on  the  other  side  of  the  partition  is  spin 
tering  at  500.  After  the  gum  has  melte< 
a  tool  somewhat  like  a  gigantic  e^-beat€ 
is  introduced  and  the  melted  gum  : 
whipped,  preparatory  to  letting  in  tl 
boiled  linseed  oil.  When  the  oil  has  bee 
mixed  with  the  liquid  oil,  the  kettle  is  ru 
back  over  the  fire  once  more  and  the  gui 
and  oil  boiled  again.  Then  it  is  set  awa 
to  cool,  after  which  the  kettle  is  taken  t 
a  room  where  a  quantity  of  turpentine  i 
mixed  with  the  gum  and  oil,  and  the  vai 
nish  is  made. 

But  the  varnish-maker,  having  ever  hi 
fore  him  a  bugaboo  of  specks  and  foreig 
matter  which  might  have  been  caught  in  th 
translucent,  amber-colored  liquid,  fin 
strains  the  varnish  through  cotton  befor 
it  is  pumped  into  the  big  storage  tanfa 
where  it  is  left  to  age  for  at  least  si 
months  and  perhaps  two  years,  for  vamisli 
like  wine,  improves  with  age. 

That  is  all  there  is  in  making  vamisli 
The  varnish-maker  must  know  just  wha 
heat  is  best  for  the  diflFerent  gums  he  uses 
he  must  know  just  how  long  and  at  wha 
temperature  he  must  boil  the  combined  var 
nisli  and  oil,  and  he  must  know  to  a  poin 
how  much  turpentine  to  p«t  into  his  var 
nish.  Every  stage  of  the  process  at  th( 
base  of  the  huge  stack  is  watched  with  i 
thermometer  in  the  kettle,  for  no  gues 
work  or  rule  of  thumb  is  permitted  while 
the  kettle  is  on  the  incandescent  coke. 

Shellac  varnish  is  made  in  "chnms,"  oi 
barrels  revolving  on  journals.  The  shellac 
as  it  comes  from  India  looks  like  ambei 
colored  mica,  for  it  is  in  thin  sbeets  am 
almost  transparent.  This  shellac  is  mixe< 
with  the  proper  amount  of  alcohol  in  th 
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revolving  chum,  the  belt  shifter  is  thrown 
over  and  the  briskly  turning  barrel  mixes 
the  shellac  and  alcohol  together. 

The  Zanzibar  gum  copal  comes  from  the 
coast  of  Africa,  between  the  Juba  River 
and  Cape  Delagoa,  contiguous  to  the  island 
of  Zanzibar.  It  is  dug  out  of  the  ground 
by  the  natives,  who  bring  it  on  their  backs 
to  the  traders,  and  are  said  to  be  gloriously 
cheated  by  them.  These  African  copals  are 
the  hardest,  most  transparent  of  all  gum 
copals,  and  are  used  only  for  the  most  ex- 
pensive varnishes.  The  Kauri  gum  copal 
comes  from  the  northern  island  of  New 
Zealand.  It  enters  largely  into  the  making 
of  the  middle  and  most  used  grades.  The 
production  of  this  gum  is  an  important  in- 
dustry, amounting  to  about  7,000  tons  an- 
nually valued  at  more  than  $2,000,000. 

Gum  copal  is  found  sometimes  on  the 
ground,  but  usually  some  feet  under  the 
surface.  It  is  the  fossil  resin  or  gum  of 
trees  that  are  now  extinct.  An  exception 
to  this  is  the  Kauri  copal,  which  is  the  fos- 
sil gum  of  trees  which  are  growing  over 
the  ground  where  the  gum  is  di^g  up. 
Sometimes  the  natives  mix  in  gum  from 
living  trees  with  the  true  gum  copal,  but 
the  deception  is  easily  discovered,  for  true 
gum  copal  has  a  "goose  skin,"  as  the  pitted 
surface  is  called.  Then,  again,  the  false 
gum  copal  melts  in  the  mouth,  and  the 
genuine  is  not  soluble  even  in  alcohol.  In 
the  office  of  a  Chicago  varnish  company 
is  a  lump  of  gum  copal  which  weighs  400 
pounds,  and  this  is  said  to  be  the  largest 
piece  ever  found.  In  the  cabinet  of  gums 
in  this  office  are  several  specimens  of  clear 
gum  in  which  insects  have  been  imprisoned, 
and  it  is  estimated  that  those  bugs  were  in 
those  bits  of  gum  copal  at  least  6,000  years 
ago 


BEESWAX  AND  HOW  IT  IS 
FBEFABED 

Since  the  enterprising  chemists  and  re- 
finers went  into  active  competition  with  the 
honey  of  bees  and  made  a  pure,  white  wax, 
or  paraffin,  out  of  petroleum,  the  use  of 
beeswax  in  the  manufacture  of  sperm  can- 
dles, wax  flowers  and  carbon  papers  has 
gone  down,  but  the  cobblers,  tailors  and 
hamessmakers  still  stick  by  the  honey  bee, 
and  declare  that  no  petroleum  wax  can 
equal  beeswax  when  it  comes  to  waxends 
for  slipping  through  awl-holes.  Chemists, 
artificial  flower-makers,  laundries  and  other 
users  of  wax  have  not  all  gone  over  to  the 
enemy,  as  the  500  tons  of  beeswax  consumed 
annually  indicate  that  the  honey  bees  have 
hosts  of  friends  left. 

But  many  of  these  friends  require  white, 
or  nearly  white  wax,  and  the  yellow  wax 
made  by  the  bee  must  first  be  whitened  or 
bleached  before  it  is  put  on  the  market. 
The  sun  is  the  bleacher,  so  all  bleacheries 
are  in  the  country  away  from  the  dirt  and 
smoke  of  the  cities,  and  usually  in  the  cen- 
ter of  large  honey  districts.  The  beeswax 
is  sent  to  the  bleaching  house  in  the  shape 
of  loaf-cakes,  eAch  weighing  about  twenty- 
five  pounds.  These  cakes  are  broken  into 
small  pieces  and  put  into  a  vat  or  tub  made 
of  cedar,  about  five  feet  high  and  three  feet 
across.  In  the  bottom  of  this  vat  are  two 
square  wooden  pipes,  crossing  each  other  at 
right  angles.  The  tops  of  these  pipes  have 
a  number  of  holes  bored  in  them  and  both 
are  connected  with  a  steam  pipe  which 
brings  the  steam  to  them  at  a  pressure  of 
about  sixty  pounds  to  the  square  inch. 
From  1,200  to  1,800  pounds  of  wax  are 
placed  in  one  vat  at  a  time,  and  enough 
water  is  run  in  to  float  the  wax.    Then  the 
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steam  is  tamed  on,  and  it  jets  up  through 
the  holes  in  the  wooden  pipes,  melting  the 
wax.  The  dirt  in  the  wax  falls  to  the  bot- 
tom of  the  vat,  and  the  melted  wax,  about 
three  hours  after  the  steam  is  turned  on, 
is  ready  to  be  drawn  from  the  vat. 

Not  far  from  the  vat  in  which  the  wax  is 
melted  is  a  wooden  roller  about  five  feet 
long  and  a  foot  and  one-half  in  diameter. 
This  roller  revolves  in  cold  water,  and  when 
the  melted  wax,  after  first  passing  through 
a  sieve,  falls  upon  it  in  narrow  ribbons,  it 
chills  at  once,  a'nd,  sticking  to  the  roller, 
is  carried  around  into  the  water.  The 
roller  turns  once  every  second,  and  when 
the  chilled  ribbons  of  beeswax  are  carried 
around  into  the  cooler  water  they  fly  off  the 
roller  into  the  water-bed. 

From  the  cooling  bed  the  wax  is  lifted  on 
wooden  forks,  placed  in  boxes,  and  car- 
ried outside  to  the  bleaching  beds.  These 
are  called  frames  and  stand  about  three 
feet  above  the  ground.  Each  frame  is  about 
100  feet  long,  15  feet  ^vide  and  a  foot  deep. 
In  each  frame  half  a  ton  of  wax  is  spread, 
and  there  it  stays  for  a  month  or  five  weeks, 
depending  on  the  number  of  sunny  days, 
for  the  wax  is  exposed  to  the  full  light  of 
the  sun.  Several  times  a  day  the  wax  is 
sprinkled  with  water  to  keep  the  sun  from 
melting  it,  and  once  each  day  two  men  har- 
row it  with  a  rake  which  extends  across  the 
frame,  so  that  in  the  month  of  bleaching 
every  bit  of  wax  has  all  of  its  sides  exposed 
to  the  sun  several  times. 

At  the  end  of  a  month  the  yellow  wax 
has  turned  a  creamy  white,  and  it  is  then 
taken  back  to  the  melting  vat  and  remelted, 
run  through  the  screen  over  the  wooden 
roller,  and  brought  back  to  the  bleaching 
frames  for  another  stay,  this  time,  how- 
ever, for  only  two  weeks.    By  this  time  the 


beeswax  is  pure  white,  and  is  ready  to  be 
put  into  marketable  shape.  The  boys  take 
about  500  pounds  of  wax  and  melt  it  in  a 
small  tub.  Near  the  tub  is  a  table  on 
which  stand  a  large  number  of  pans  about 
four  inches  in  diameter  and  a  quarter  of 
an  inch  deep.  The  pans  are  arranged  in 
rows,  for  the  meltedwax  is  poured  into  one 
row  at  a  time.  Above  the  pans  and  across 
the  full  width  of  the  table  is  a  movable 
copper  cylinder.  It  is  really  a  double 
cylinder,  one  inside  of  the  other,  and  the 
space  between  the  two  is  filled  with  hot 
water.  The  melted  wax  is  poured  into  the 
inside  cylinder,  and  is  kept  in  a  liquid 
shape  by  the  hot  water  jacket. 

A  number  of  small  tubes  lead  from  the 
inner  cylinder  through  the  water-jacket, 
and  one  valve  turns  the  melted  wax  into 
all  the  tubes,  so  that  the  boy  who  is  filling 
the  little  pans  can  move  the  cylinder  along 
until  it  is  over  a  row  of  pans  and  then  can 
turn  the  valve  and  fill  the  entire  row  at 
once.  In  an  hour  the  wax  in  the  pan- 
molds  is  cold  and  ready  to  be  shipped. 

Ji   Jt   Jt 

TAB  AND  ITS  USES  IN  THE 

SCIENCES 

Down  in  the  Carolinas  the  edges  of  the 
hills  frown  with  almost  endless  forests  of 
great  pines,  dark  and  silent.  From  the 
size  of  the  trees  the  casual  observer  would 
imagine  that  they  could  be  used  to  excellent 
advantage  for  the  mainmasts  of  great  ves- 
sels, or  could  be  cut  into  lumber  with  which 
to  build  a  city.  But  the  "poor  white"  of 
the  mountains  knows  better.  He  has  seen 
the  great  boles  of  pines  perspire  with 
sticky  pitch,  and  he  knows  that  if  they  are 
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cut  open  the  wood  will  appear  pockmarked 
with  endless  knots  and  rotten  places.  Yet 
they  have  a  value  all  their  own,  and  the 
"poor  white"  knows  how  to  make  the  most 
of  it. 

In  the  first  place,  the  trees  may  be 
"sapped"  for  turpentine  by  making  the 
proper  incisions  in  the  tnmks,  or  they  may 
be  burned  for  tar.  All  through  the  forests 
mounds  of  earth — deserted  tar-kilns — may 
be  seen  at  the  center  of  patches  of  clearing, 
and  not  far  away  a  ruined  shanty,  where 
the  tar-burner  made  his  home  while  the  fir- 
ing was  going  on.  The  work  is  eminently 
adapted  to  the  capabilities  of  the  "poor 
white,"  because  it  enables  him  to  work  very 
hard  for  a  few  days  in  getting  the  mound 
made,  and  then  lie  about  for  weeks  himt- 
ing  a  little,  talking  a  little,  and  preparing 
as  elaborate  meals  as  the  country,  will  af- 
ford until  the  burning  is  completed. 

Slightly  sloping  ground  on  the  hillside  is 
usually  chosen  for  the  site  for  burning  tar. 
A  hole  or  basin  from  sixteen  to  twenty  feet 
in  diameter  and  three  feet  deep  at  the  cen- 
ter is  scooped  out,  connecting  with  a  cov- 
ered trough  through  which  the  tar  is  to 
flow.  The  workmen  then  fell  the  green 
pines  around  them  and  cut  them  up,  roots 
and  all,  into  pieces  three  or  four  feet  long 
and  a  few  inches  in  diameter.  The  "piler" 
takes  these  sticks  as  they  are  ^brought  to 
him  and  stacks  them  up  on  end  in  the  shape 
of  an  Indian  wigwam,  one  tier  above  an- 
other, until  the  top  dwindles  to  a  point. 
Sometimes  more  than  100  cords  of  wood 
are  heaped  in  a  single  hole,  the  amount  de- 
pending usually  on  the  energy  of  the  burn- 
ers. Damp  earth  and  sand  are  heaped 
over  the  completed  pile  to  the  depth  of  sev- 
eral inches,  and  it  is  sometimes  further 
covered  with  green  boughs.    A  flue  is  made 


at  the  top  to  furnish  the  necessary  draft, 
and  a  number  of  small  holes  or  dampers  are 
left  at  the  bottom. 

When  everything  is  ready  the  pile  is  ig- 
nited, and  as  the  fire  spreads  through  the 
wood  the  apertures  at  the  bottom  are  grad- 
ually closed  up  and  slow  combustion  goes 
on  for  about  ten  days.  It  has  to  be  closely 
watched  in  order  that  the  fire  neither  goes 
out  nor  burns  too  fiercely.  At  the  end  of 
the  firing  period  the  pile  has  settled  so 
much  that  the  top  caves  in  and  a  bright 
blaze  leaps  up,  only  to  be  extinguished  by 
the  addition  of  more  moist  earth.  About 
this  time  the  spout  at  the  bottom  of  the  tar- 
hole  begins  to  trickle  with  a  lazy-moving 
brown  liquid  which  has  a  pungent  odor. 
This  is  the  beginning  of  the  tar  flow,  and 
is  always  greeted  with  much  joy  by  the 
watchers,  who  know  that  their  work  is  be- 
ginning to  bear  fruit.  During  the  first  few 
hours  the  flow  is  usually  full  of  sand  and 
charcoal,  and  it  is  promptly  discarded.  As 
soon  as  the  stream  is  fairly  clear  it  is  run 
into  barrels  and  allowed  to  cool,  after 
which  it  is  ready  for  shipment  About  17.5 
per  cent  of  the  wood  burned  is  converted 
into  tar,  and  the  flow  lasts  sometimes  for 
two  or  three  weeks.  As  high  as  150  barrels 
of  tar  are  taken  from  a  single  hole,  but  to 
secure  so  large  a  product  the  pile  of  wood 
must  be  very  large. 

This  crude  method  of  burning  is  exceed- 
ingly wasteful,  all  the  gas,  the  acetic  acid, 
and  much  charcoal  being  entirely  lost.  The 
tar,  when  taken  from  the  holes,  is  usually 
distilled  in  retorts,  giving  off  wood  spirit 
and  pitch  oils.  The  black  residuum  is 
poured  while  still  hot  into  barrels,  where 
it  soon  hardens  and  becomes  the  ordinary 
tar  of  commerce.  It  is  largely  used  in  mak- 
ing tar  pavements,  tar  roofs,  tar  paper  and 
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in  calking  ships  and  sidewalks  to  make 
them  impervious  to  water. 

This  method  of  procuring  tar  was  for- 
merly much  used,  but  of  late  years  tar  is 
so  much  more  easily  obtained  as  the  result 
of  the  manufacture  of  ordinary  illuminat- 
ing  gas  that  it  only  pays  for  the  "poor 
whites"  to  engage  in  the  work.  So  plenti- 
ful, indeed,  was  coal  tar  at  one  time — and 
that  was  not  so  very  long  ago — ^that  it  was 
almost  a  waste  product.  But  the  process 
of  distillation  has  now  become  so  perfect, 
through  the  discoveries  of  chemists,  and 
the  use  of  the  product  thus  obtained  is  so 
extensive,  that  almost  all  the  tar  is  utilized. 
It  is  simply  astounding  what  a  quantity  of 
things  can  l>e  made  out  of  the  black,  foul- 
smelling  substance  which  the  pavement 
builders  use  so  lavishly  on  the  boulevards. 
Besides  numerous  substances  which  have 
Ixicome  household  and  commercial  necessi- 
ties, dozens  of  drugs  are  manufactured 
from  it,  so  many,  in  fact,  that  the  ordinary 
drug  store  could  not  do  a  day's  business 
without  having  many  inquiries  for  them  in 
some  form  or  other. 

In  manufacturing  these  various  products 
the  tar  is  taken  from  the  gas  works  and  al- 
lowed to  stand  for  some  time  in  a  jwnd, 
until  the  tar  water,  consisting  largely  of 
anmionia,  has  risen  to  the  top.  The  tar  is 
then  drained  away  and  pumped  into  a 
large  upright  cylinder  or  still  of  iron,  and 
heated  to  a  moderate  temperature.  !More 
water  is  force<l  out  and  drained  away,  and 
then  the  heat  is  gradually  raised. 

The  first  product  is  a  number  of  highly 
combustible  and  poisonous  gases  which  are 
allowed  to  escape.  Between  the  tempera- 
tures of  105  and  110  degrees,  the  prod- 
ucts distilled  are  called  the  "first  run- 
nings," which  include  benzine  and  benzol, 


the  uses  of  which  are  well  known.  Oi 
raising  the  temperature  to  210  degrees,  nu 
merous  light  oils  or  benzols  are  di5tille< 
off,  and  beyond  this  temperature  the  ear 
bolic  oil  appears,  and  it  is  removed  for  th< 
well-known  carbolic  acid.  When  the  hea 
get©  up  to  240  degrees,  creosote  oil  is  givei 
off,  and  it  has  been  found  a  valuable  sub 
stance  in  pickling  timber  and  for  varioui 
uses  in  the  arts.  Above  270  degrees  an 
thracine  oil  appears,  and  this  product  by  i 
separate  process  is  converted  into  authra 
cine  and  numerous  other  compounds 
Xaphthalene  is  distilled  off  more  or  less  dur 
ing  the  whole  process,  and  can  be  collectet 
in  the  form  of  crystals  and  utilized. 

The  residue  at  the  end  of  the  distillatioi 
is  a  thick,  black  liquid,  which,  upon  dry 
ing,  hardens  and  becomes  as  brittle  as 
glass.  It  is  then  known  as  "hard  pitch,'" 
and  ui)on  melting  it  again,  with  possiblj 
the  addition  of  the  creosote  and  anthracinc 
oils,  from  which  all  the  valuable  parts  have 
been  removed,  it  is  used  extensively  in  mak- 
ing asphalt  pavements.  In  such  form  it  ia 
familiar  to  the  average  citizen.  By  dis- 
solving this  hard  pitch  in  certain  tar  oils, 
various  varnishes  are  made,  and  by  burn- 
ing it  until  all  the  volatile  parts  have  dis- 
appeared it  becomes  a  high  quality  of  coke, 
much  used  in  the  better  class  of  metal  work- 
ing. Lamp-black  may  also  be  made  by 
subjecting  the  tar  to  a  partial  combustion 
on  hot-iron  plates  and  conveying  the  smoke 
into  cool  chimneys,  where  it  deposits  its 
carbon. 

Among  the  drugs  which  are  the  result  of 
the  distillation  of  tar  are  antipyrine,  which 
became  popular  during  the  epidemic  of 
"grip"  that  swept  over  the  country  a  fets 
years  ago,  and  antifebrin,  which  is  mad^ 
from  the  acetic  acid  and  aniline  oiL    Acet 
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anilid  is  used  by  some  physicians  in  prefer- 
ence to  antipyrine,  for  the  reason  that  the 
smaller  doses  of  it  accomplish  the  same  pur- 
pose as  larger  doses  of  the  other  drug. 
Phenacetine  and  saccharin  are  two  other 
products  of  tar.  Saccharin  is  280  times 
sweeter  than  sugar,  so  that  a  single  grain 
of  it  will  sweeten  a  cup  of  coffee  without 
the  slightest  difficulty.  It  is  used  princi- 
pally in  treating  gout  and  diabetes. 

Another  product,  sulphonal,  is  used  in 
treating  mental  diseases.  Its  real  scientific 
name  is  diethylsulphondimethylmethan, 
and  the  patient  may  consider  that  he  has 
fully  recovered  his  brain  power  when  he 
can  pronounce  it  correctly  and  fluently. 
The  action  of  sulphonal  in  common  with  a 
number  of  other  tar  drugs  is  hypnotic, 
causing  a  quiet,  restful  sleep  in  cases  of  in- 
somnia caused  by  worry,  fatigue,  or  even 
dementia  and  acute  alcoholism.  Besides 
those  named  there  are  scores  of  other  drugs 
produced  by  the  distillation  of  tar,  all  of 
them  well  known  to  the  medical  profession. 

Salophen  is  a  compoimd  of  carbolic  acid 
with  a  number  of  other  ingredients.  It  is 
said  to  be  a  valuable  remedy  in  the  treat- 
ment of  articular  rheumatism.  The  very 
latest  in  the  long  line  of  coal-tar  products  is 
gallanol.  It  is  prepared  by  boiling  tannin 
with  aniline.  It  is  introduced  as  a  substi- 
tute for  pyrogallic  acid,  having  the  advan- 
tage of  being  non-toxic  and  non-irritant. 
In  the  treatment  of  skin  diseases  it  has  been 
used  with  marked  success.  Cazeneuve,  the 
introducer  of  the  drug,  reports  that  one  of 
its  principal  uses  is  in  the  treatment  of 
psoriasis  by  painting  the  spots  with  gallanol 
suspended  in  chloroform  and  covering  them 
with  a  solution  of  gutta  percha  in  chloro- 
form. 

The  making  of  dyes  and  colors  from  tar 


products  has  become  an  important  industry 
in  the  last  few  years.  Any  color  or  shade 
can  be  exactly  reproduced  in  a  beautiful 
and  lasting  form,  and  new  combinations 
are  being  discovered  every  year  by  the 
chemists. 

Jl   Jl   Jl 

V 

TUBFENTIirE  AND  BESIN 

Dialect  writers  find  a  fruitful  field 
among  the  "tar-heels"  of  the  Carolinas,  Al- 
abama and  Georgia.  In  the  cool  depths  of 
the  turpentine  woods,  with  the  gashed  trees 
yielding  up  their  resinous  gum,  the  balmy 
air  and  the  picturesque  "hackers,"  "dip- 
pers" and  "scrapers,"  with  the  ever-vig- 
ilant "rider"  watching  everything,  is  a 
phase  in  southern  life  which  has  long  been 
the  delight  of  authors  and  the  pleasure  of 
the  artists.  The  crudity  of  the  implements 
and  the  stills  used  in  the  making  of  turpen- 
tine and  resin  lends  additional  interest  to 
this  old  industry,  and  the  gypsy-like  habits 
of  the  turpentine-makers  add  to  their  rag- 
ged, illiterate  charms. 

Turpentine  is  the  distilled  gum  of  the 
pine  trees  of  North  and  South  Carolina, 
Alabama,  Georgia  and  part  of  Florida.  The 
season  begins  when  the  first  spring  sap 
rises  and  ends  when  cold  weather  checks 
the  flow  of  the  tree's  blood.  In  January 
or  February  the  "hacker,"  with  his  keen- 
bJftded  ax,  begins  the  round  which  ends 
with  the  season.  He  is  the  expert  of  the 
woods  and  knows  his  trees,  and  just  how 
much  hacking  they  will  stand.  His  task  is 
to  cut  the  "boxes"  in  which  the  thick  gum 
of  the  woimded  tree  will  collect.  A  box  is 
a  wide  incision  about  six  inches  deep,  a 
wedge-shaped  cut  in  the  tree,  and  he  hacks 
from  90  to  100  boxes  a  day.     The   first 
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wss  E?  cgc  3(!Sr  ihe  roou  of  ibe  tree,  and 
•iisj  £»  ?=  u  c>:eie  ^:fieu>er,  lo  the  heigbt 
i-f  &  r*-'-  s*^i.  ka  cftu  be  done  "xitlioiit 
g^^/'  ':i>e  piiie.  Tu  La<(:keT  leaves  a  width 
■A  iajk.  un«iE£  €a^  box,  di>  a£  lo  preserve 
!ie  Ti^aliTT  of  ti*  iree.  When  the  trees 
ire  >4s«<i  Vj  the  lorpeiitinemakers  the 
•jtTc^  •:■{  Uit  lease  linut  the  number  of  boxes 
Vj  c*eL  tree,  but  vhea  it  i=  desired  to  work 
the  pizie  to  the  fallen  extent  the  gaihee  are 
carrie-i  tip  to  a  hei^t  of  twentv  feet  or 
more. 

After  the  hacker  eomes  the  man  who 
'"onrnert"'  the  Ujie*.  This  "comer"  is  a 
cut  in  the  top  of  the  box,  lo  guide  the  sap 
into  the  carities  left  for  the  gum,  and  the 
man  who  "works"  the  "crop"  goes  =vs- 
lemaiioallT  from  box  to  box,  starting  the 
sap  anew  -xith  freeh  incisions,  working  in 
this  war  lO.OCK'  boxes  during  the  season. 
The  sap  or  gum  nil*  the  boxes  with  a  clear, 
stickj.  thick  fluiil,  and  this  i?  removed  bv 
the  "dipper."  Scattered  through  the  woods 
are  barrels  in  which  the  '"dipper"  deposits 
the  gum,  which  is  then  hauled  to  the  still. 
About  a  quart  oi  sap  is  taken  from  each 
box  bv  means  of  the  trowel-shaped  scoop 
used  bv  the  dipper,  and  iben  the  hacker 
comes  along  and  sians  the  flow  afresh  by 
wounding  the  tree  again.  The  turpentine- 
maker  watches  his  men  closely,  for  the  tar- 
heels  are  an  easy-goinc  people  and  require 
to  be  ut^-d  by  the  "rider,"  who  goes  through 
the  woods  on  hiTseback.  examining  the 
crop,  hurryiup  the  dippers  and  hackers, 
and  senJing  the  barreled  gum  to  the  still. 

The  tirst  or  ••virgin"  sap,  which  flows  in 
the  spring,  makes  the  best  resin,  aud  the 
px-rest  is  tlw  product  of  the  hardened  gum 
which  is  left  on  the  sidos  of  tlio  l^oxes  when 
the  sap  "turns  down"  in  the  falL  This  is 
removed    by    the    "scraper."    who    moves 


through  the  iTOods  with  hii  ■ 

gatherii^  the  leavings. 

The  still  is  a  large  copper  vat,  boa 
with  a  dose-fitting  air-tight  cover,  in  v] 
is  a  funnel  which  in  nun  is  ooonected  i 
the  worm  of  the  ililL  The  worm  runs  d 
into  another  rat  near  at  band,  aud  in 
vat  the  fumes  or  vapors  of  the  beated  { 
are  distilled  into  tnrpenliiie.  Fire  oi 
the  copper  heai^  the  gnm,  and  tbe  rob 
parts  rise  to  tbe  funnel,  paae  into  the 
and  are  condensed  by  tbe  water  in  tbe 
ond  vat  into  spirits  of  ttirpentine.  The 
siduum  left  in  the  vat  is  the  resin  of  c 
merce,  which  U  passed  tbroogh  a  serie 
strainers  and  sieves  to  the  barrels,  wl 
are  made  on  the  spot.  Tbe  tnrpoil 
however,  cannot  be  barreled  ao  easilT, 
it  will  work  throng  an  ordinarr  barrel 
is  placed  in  white  pine  barrels,  which  I 
been  coated  inside  with  several  coats 
strong,  hot  glue,  until  tbe  barrel  is  im 
vious  to  the  snbtle  fluid. 

The  trees  are  worked  for  fiTe  or  six 
sons,  and  then  the  tnrpentine-maker  nu 
to  another  part  of  tbe  woods.  He  stai 
in  Xorth  Carolina,  crossed  over  to  Sc 
Carolina,  and  is  still  moving  tow«rd 
gulf.  Forest  fires  destroy  tbe  pines  fa 
than  the  hacker  does,  f<»  tbe  inflwrnnu 
trees  catch  the  sparks  readilv,and  tbe  fla: 
sweep  over  the  large  areas  before  they 
out.  Careful  owners  of  turpentine  vc 
have  the  pine  straw  and  fallen  nnderhr 
raked  away  from  their  trees  before  the 
son  begins,  and,  collecting  this  materia 
some  safe  spot,  wait  for  a  quiet  day,  w 
there  is  no  wind,  and  then  they  bum 
rakings. 

Xegroes  are  the  common  Uhoters  of 
turpentine  woods,  but  white  men  are  pic 
ful.  They  live  in  rough   ahantlw  in 
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woods,  with  the  stables  for  mules  and 
horses  near  at  hand.  No  work  is  more 
healthful  than  turpentine  making,  for  it  is 
all  out  of  doors  in  the  depths  of  the  balmy, 
health-giving  pines,  free  from  the  malaria 
of  the  swamps  and  from  sudden  changes  of 
weather. 

Jt   Ji   Ji 

DYES  FBOM  COAL 

Not  many  women  know  that  the  beauti- 
ful reds,  blues,  greens  and  browns  in  their 
dresses  are  made  from  the  substance  which 
glows  in  their  coal-heaters. 

It  was  not  so  many  years  ago  that  cochi- 
neal and  madder  furnished  the  reds,  log- 
wood the  black  and  indigo  the  blues,  and 
the  expense  of  dyeing  was  sometimes  almost 
equal  to  the  cost  of  the  fabrics.  But  that 
was  before  chemists  had  b^un  to  examine 
coal  and  its  products.  Everybody  knew 
that  coal  could  be  burned,  and  that  was  the 
end  of  it.  No  one  thought  of  the  wonder- 
ful substances  which  nature  had  fastened 
up  in  the  little  black  limips.  At  last  an 
experimenter  discovered  how  to  make  gas 
for  illuminating  purposes,  and  as  soon  as 
the  process  began  to  be  generally  used  it 
was  noticed  that  a  brownish,  pimgent-odored 
syrup,  which  bore  a  strong  resemblance  to 
wood  tar,  flowed  away  as  a  troublesome  by- 
product. After  a  time  the  scientists  named 
it  coal-tar,  and  then  began  to  pick  it  to 
pieces.  Marvelous  substances  were  ex- 
tracted, one  after  another,  in  quick  succes- 
sion, until  now  the  number  reaches  well  up 
toward  one  hundred,  and  nearly  all  of  them 
can  be  converted  into  beautiful  dyes. 

The  first  of  these — ^aniline,  which  is  now 
a  common  commodity — was  brought  out  in 
1858  by  a  man  named  Perkins,  and  a  num- 
ber of  rich  mauve  and  purple  dyes  were 


made  from  it.  Within  a  dozen  years  scores 
of  patents  were  taken  out  for  all  sorts  of 
coloring  compounds  made  from  tar  prod- 
ucts. To-day  the  vegetable  and  animal 
colors,  with  the  possible  exception  of  log- 
wood, have  almost  wholly  given  place  to  the 
mineral  products  from  coal-tar,  and  the  cost 
of  dyeing  has  become  far  cheaper. 

Some  idea  of  the  products  from  coal  may 
be  had  from  the  following  diagram: 


CoaL 


Oas. 

Ammonia 
Liquors. 


Tar. 


Ammonia. 
SalU. 


Benzine 
group  of 
products. 


Naphthalene 
group   of 
products. 


Anthracene 
group  of 
product!, 
including 
aniline. 


Magenta  dyes. 

Blue  dyes. 

Violet  dyes. 

Aso  dyestuffs. 
Includi  n  g 
Bismar  c  k 
brown  and 
chrysoidine. 


Azo  dyestuffs. 
Orange  dyes. 
Scarlet  dyes. 
Red  dyes. 
Black  and 
brown  dyes. 


Artificial  all- 
z  a  r  i  n  or 
madder, 
used  as  a 
Turkey  -  red 
dye. 


Coke. 


The  red,  the  blue  and  the  yellow  are  re- 
garded by  dyers  as  the  primary  colors,  and, 
by  mixing  them  in  various  proportions,  al- 
most any  color  can  be  made.  The  combina- 
tion of  all  three  colors  gives  black.  Indeed, 
coal-tar  colors  are  practically  innumerable, 
and  a  number  of  great  business  concerns 
are  engaged  in  producing  them  in  con- 
venient forms  for  the  use  of  dyers. 

In  most  cities  where  fabrics  are  not  made 
to  any  great  extent  the  business  of  dyeing 
is  conducted  mainly  by  small  concerns, 
which  are  rather  renovating  establishments 
than  dye-houses.  Here  faded  goods,  cur- 
tains, draperies  and  all  manner  of  dress 
fabrics    are    recolored    beautifully.     The 
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woman  wh-^  lios  a  gi.wn  ■.•£  faded  blue  silk 
and  ooRcli;-:*'.-:  ■;.ii:  =i.t-  -.v.-uM  like  it  better 
if  it  wi-r*,-  a  -Jv-rXt  winecol'i-r  --endi  it  to  a 
d_vt-li"ij-*_-.  Here-  i;  is  rij-i-ed  apart  with 
^r-iz  care,  and  all  tii>:-  i]u.--T  aod  grease  are 
oar-'fj'.lv  ]y;aten  asl  wuMi(-<l  out  of  it, 
Ti.ei;  it  2'X;r  'Lr'iucli  'hf-  vjirii>Hs  li<]uids  of 
-.Lv  j-r--;e>i  a.-id  e-.iii'-s  oiii  -.viih  a  Ix-autiful 

T;.'?  ^xa":  pr:r:';ii-le  <if  ilveing  is  ditHenll 
'■:•  -i^y'-a'.:..  .'•■:: -:.Ti-"r  aiv  imt  vet  qiiite 
ii^.-'--:  r;?.--;.-r  'l.-  itr'Mi  i-:i  the  fabric 
r:';>:r-  :t  '•;>::,; ■:■;:'  vr  "liiv  j'bvi-ii-al.  Besides 
":.;-  ;:  ;-  :.•■:  t::.'-:vji  v.:,y  <•_■».•■  varit-ries  (if 
■';■■—  ■.-.■:."  --i-.-k  ;  v  -ij-j.ily  !,i,-iii:r  jM-uri'd  over 
•.'.-  :'<;;:■;':  v.:."--  ■■'':.•■]■'  ■.vill  i.-..l..r  ■■nly  ilioso 
fii-.ry-s  -.v:.:-;,  -.iiv.;  l-.-i-n  prf-f.arfd  willi  a 
i:,'-r  ;.;r:-,  Ti.c  ::r-:  ■■:  u,.—:-  two  kiinl?  of 
•'.■.'■■■■•.::-  ar'-  -  :;;i-  of  x\.-  aniline  colors. 
7.;.'-  •"':.■.'■  •..:■■■■>.-  r-'.-A-l---  -iT!i]>ly  in  plae- 
ii.-j  •':.'-  ■';■■  i;i  a  l'.::  h.-'i]'-  with  water, 
ii-i;.::  ■-:...::;!.  ■■{  i'  ■■■  •,■'.■■ 'Amix-  tbe  required 
.-liud-.  a:.'i  ■..■:<!!  *!,-  7"!v,!i..ii  i-  l,.-,t,  di]iiijnjr 
iii<:  fyl.ri'-  In--,  ir.  .\r<r  u  il:or..u^']i  ;^rir- 
rint'  lii'.-  hicr-  ■.-,:-:.■  !ij>  ;,'.l  :],.-  eoI,,r.  and 
ihii  liqiii.I  l-ft  i:.  :!..■  k.-t:.-  i.-  ;i]»].,:^t  color- 

I!.i-  r!..-  ^r-ar  ,„;,i..,-i-_v  „f  dye.  I„-l.,„£r  to 
tin-  .i>-..;i.l  f\:i--.  :],■■->■  r'-pjiiiriiiu'  iimrdani*. 
In  r];..  .,:'ii;i(,;!l  t!.-:n:['..u'  t!,.'  ■.■■■oi-.I  nior.laiit 
Mi'-  ii)-;.!;!-!  Tr.  -:,  ndin-Iv'  i-.,]ri[i'isitir.ii  fur 

u-'^ii'-'i.'.uL'  ■^■'.■\  "'.il'  •'•  v.- !  i.r  nu-tiil.  aii-I  it 

w.v  „;,j,.,  ,,,;,.-.- ;  !,y  i;...,.,;.:y  dyorn.,  d.-^i- 

1,:.;..    :,    -li.!:.;-.:    -.vl.i.'!.    ^^■.:ll!d    i\,~U-n    C.dor- 

l,:L'  ni:.-.i-  r  .  ■:.  ri-!-  ..fa  fiil.ne.  Mor- 
'h,;.--  :ir..  .■■■  :,  -■■'■.,•  u:uuy  kin.N.  For 
■■-■■■■■I.-.."  iii-.:i!i  ivii...-  i.f  iiiij-].Ii-  'lyes  on 
'■'.'■'.ii.  -':;t:;i'-  ..r  .ii.y  ..:;;i  i'  i'..t'iii  •■(  lannio 
;ii.i.|,  '■■;:,':. it.i.l   v.;!.  ~..\--  ..f  lin  or  tartar 

T'li-  dyi-iu;:  ]■!•■■•■•  --.  ■.vljilr.  ii.  ij  extremely 
siuiX'lC)  rt^juin-s  a  L'o'id  ■!•  al  of  caution  and 


experience.  If  the  cotton  is  anlileacl] 
must  be  bleached,  aad  thia  is  usually 
by  washing  it  first  in  a  slightly  alk 
solution,  which  is  kept  boiling  furic 
When  the  cloth  comes  out  it  is  clean 
still  of  a  brownish-gray  color.  It  goes 
to  the  "chemical-box,"  where  It  lies 
or  four  hours  in  a  scdution  of  chlorii 
lime^  where  it  becomes  as  white  as  i 
The  chloride  is  neutralized  by  dilutt 
pluiric  acid,  and  the  cloth  is  then  read 
the  dye- room. 

Here  it  goes  to  a  big  tin  tank  filled 
the  mordant.     The  tank  must  bo  all 


f..r  if  a 


r  copper  or  iron  conies  m  c 


with  the  cloth  a  stain  will  lie  the  n 
After  remaining  half  an  hour  in  the 
the  cotton  is  taken  out,  washed  and  ri; 
and  if  necessary  a  little  ammonia  is  a 
to  neutralize  the  free  acids,  and  then  it 
to  the  dye  vat.  It  takes  great  ski!!  to  <] 
mine  just  how  much  color  will  dye  a  ^ 
fabric  to  the  desired  shade,  and  the  i 
must  not  remain  in  the  vat  loo  long, 
ihen  taken  out  and  usually  passe<1  thr^ 
a  solution  of  scrap  soda  to  fix  the  co 
after  which  it  is  dried. 

Wool  as  it  comes  to  the  factory  is 
washed  and  scoured  to  remove  the  j.tn 
alkaline  salts  and  earthy  impurities. 
It  is  tlieu  bleached  with  dilute  suljJi 
ai-iil.  If  hot  solutions  of  caustic  al 
were  used,  as  In  the  ease  of  eotfon, 
\v.Hd  w..uld  be  dissolved.  After  this  e! 
itiff  it.  may  be  dyed,  or  woven  and  (i 
afterward.  In  either  case  It  is  lioileil  in 
sail-*  of  liu  solution  and  then  goes  t<i 
c  .lor  vat. 

lied  liquor  or  acetate  of  aluminun 
frequently  used  as  a  mordant,  giving  br 
shades  when  used  with  certain  alka 
colors.     Turkey  red  oil,  two  to  five  pM 
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to  the  gallon  of  water,  is  also  a  good  mor- 
dant. 

Cochineal  and  madder  reds,  indigo  blues 
of  all  shades,  the  use  of  which  in  dyeing 
was  a  complicated  process,  and  fustic,  quer- 
citron bark  and  Persian  berry  yellow,  have 
been  mostly  superseded  by  coal-tar  colors. 
Logwood  black  is  still  used. 

(^V        (^W        ^v 

CABBON  BLACK  AND  ITS  USES 

Few  readers  of  books  and  papers  have 
any  very  clear  idea  of  the  source  of  the 
black  substance  from  which  the  ink  used  in 
printing  is  made.  The  general  idea  is  that 
it  is  lampblack,  the  sort  produced  in  burn- 
ing resin,  turpentine  or  crude  oil  with  an 
insufficient  air  supply.  Up  to  ten  years 
ago  this  was  the  base  of  all  the  ink  used, 
but  since  the  wide  development  of  natural 
gas,  lampblack  has  been  mainly  superseded 
in  good  ink  by  a  very  superior  article 
known  as  carbon  black.  This  is  made  en- 
tirely from  natural  gas  in  the  gas  region  of 
Pennsylvania,  Ohio  and  Indiana. 

The  factory  for  its  manufacture  is  a  very 
simple  affair,  consisting  of  a  long,  low 
wooden  building,  through  the  whole  length 
of  which  run  double  rows  of  gas  pipe,  eight 
to  ten  inches  apart.  These  have  either 
holes  drilled  in  them  every  ten  to  twelvo 
inches,  or  small  tips,  such  as  are  used  in 
house  jets,  set  in  at  about  the  same  distance, 
from  which  the  gas  bums.  Above  each 
of  these  double  rows  of  jets  is  placed  a  long, 
narrow  sheet-iron  pan  about  four  inches 
d^ep. 

A  stream  of  water  covering  the  bottom  of 
the  pan  is  kept  flowing  steadily  by  means 
of  pumps.  The  jets  are  lighted  and  the  big 
flames  play  up  against  the  pan,  "smoking 


it,"  as  a  piece  of  cold  tin  held  above  the 
gas  jet  would  be  smoked.  Very  little  air 
is  allowed  to  enter,  and  as  the  water  keeps 
the  pan  comparatively  cool  the  deposit  of 
soot  is  heavy. 

About  every  half  hour  a  sheet-iron  car 
with  a  scraper  above  it  is  drawn  under  the 
pan  its  whole  length,  scraping  off  and  col- 
lecting the  carbon  black.  These  cars  work 
in  pairs,  the  cars  of  two  lines  of  jets  being 
drawn  by  the  same  wire  rope.  As  one  goes 
to  the  lower  end  of  the  building,  the  other 
comes  to  the  upper  end.  The  rope  is 
wrapped  around  a  drum  operated  by  an  en- 
gine. 

When  the  car  is  full  it  is  emptied  into  a 
large  trough,  and  the  black,  which  is  some- 
what damp,  is  taken  to  the  dryer,  a  broad 
shallow  pan  with  a  fire  beneath.  AVhen  dry 
the  lumps  are  crushed.  The  substance  is 
then  bolted  or  sifted,  coming  out  as  fine  as 
flour,  and  is  finally  packed  in  barrels  lined 
with  paper  bags  to  prevent  sifting  out. 

The  product  is  almost  pure  carbon,  of  an 
intense  black  and  very  ^ight.  A  barrel  of 
it  packed  under  a  screw  weighs  only  fifty 
pounds.  It  is  so  much  blacker  than  lamp- 
black, which  has  a  grayish  tinge,  that  it  has 
two  and  a  half  times  the  value  of  the  latter 
in  producing  a  given  depth  of  color.  That 
is,  one  weight  of  it  will  produce  the  same 
depth  that  two  and  a  half  times  its  weight 
of  lampblack  will  produce.  It  is  also  very 
free  from  the  fault  of  packing  and  sticking 
together.  To  these  last  two  properties  it 
owes  its  great  value  as  an  inkmaker,  pro- 
ducing a  very  brilliant  black  ink  that  runs 
freely  and  is  less  pasty  and  sticky  than  that 
from  lampblack. 

Besides  being  used  in  inks,  carbon  black 
enters  into  the  composition  of  black  paints, 
varnishes  and  lacquers,  gives  brilliancy  to 
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auriafactorirs.  The  eastern  stat»«  are  so 
dei»s*.iy  iit/iiuliivA,  aii'l  tho  ^trr-uuiR  so  cm- 
tuminatf.-'l  wild  rt-fuse  and  nr-vafP:  from  fac- 
f^rii-;?,  that  aiiinial  life  in  rajii'ilv  ■lirrapiJtar- 
iiig  from  til';  ivat'rr'Mjursei  id  many  locali- 
ti^rs. 

Aithoiii'h  tho  gathfrrine  of  pfarU  from 
the  I'rf-ih-water  sIi'-IU  of  North  Aiuf-riea  ii 
a  matt'-r  of  f;oifiparativ<ly  n-cf-nt  'iat'- 
among  the   prtient   iiihabitaDtii,   it   rtally 


Jersey,  It  became  known  as  the  "Qneen 
fK.-arl"  an'i  wa;  solJ  to  the  Empress  Eu- 
g'-iiie  of  France  for  $:J,500.  It  is  tiMlay 
W'.rth  i'iur  timc-3  that  amount.  The  news 
•if  ihi:  sale  creatc-d  such  an  exciteiuent  that 
seari.-ii  f'jr  pcarU  was  started  throughout 
the  country.  The  Unios  at  Xott-U  Jlrook 
ami  (liewhere  were  gathered  by  the  millii>n 
and  ■li-:rtroycJ.  often  with  little  or  no  result. 
A  large  round  pt-arl,  weighing  400  grains, 
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t'lK'sImr't;  very  f:ir  into  ilii-  uiircrnrilcd  paat. 
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which  diiubtlcss  would  have  been  the  finest 
J" 'ir!  iii  modem  times,  was  ruined  by  boil- 
irii:  lo  opou  the  shell.  Within  one  year 
]K'inis  \v<Te  sent  to  the  Xew  York  markn 
fniiii  nearly  every  state — in  IS'u  fully 
$1  "1,00(1  w.iiih.  The  excitement  jrradually 
jdijilcd,  however,  until  in  1868  there  Avas  a 
sliirlit  reviv:il  of  interest,  and  manv  fine 
p'  arls  were  obtained  from  the  Little  iliwni 
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river,  OMo.  Some  of  the  finest  American 
pearls  came  from  near  Waynesville,  Ohio, 
in  1876.  Since  1880  pearls  have  come  from 
comparatively  new  distriete  farther  west 
and  south,  Kentucky,  Tennessee,  Texas 
and  Florida  first  contributing  to  the  supply. 
Next  the  interest  extended  to  the  north- 
west. During  the  summer  of  1889  a  quan- 
tity of  magnificently  colored  pearb  were 
foimd  in  the  creeks  and  rivers  of  Wiscon- 


duced  nearly  $500,000   worth   of  pearls 
since  1889. 

The  northwestern  pearl  excitement  sub- 
sided in  a  few  seasons,  as  the  others  had 
done  in  turn  before,  by  the  exhaustion  of 
the  mussel  beds.  About  every  ten  years  or 
so  a  new  wave  of  iutorest  rises  in  connec- 
tion with  fresh  discoveries,  at  some  point 
where  the  shells  have  lain  long  undisturbed ; 
it  again  absorbs  the  attention  and  excites 


A  BAROE  LOAD  OT   PBARL  SHELLS. 


Tbe  satberlDE  ot  ibell 


search  tar  pearls  bi 

sin.  Of  these  more  than  $10,000  worth 
were  sent  to  New  York  within  three 
months,  including  one  worth  $500,  and 
some  were  equal  to  any  ever  found  for 
beauty  and  coloring.  These  discoveries  led 
to  immense  activity  in  pearl  hunting 
through  all  the  streams  of  the  region,  and 
in  three  or  four  seasons  the  shells  were  al- 
most  exterminated.      Wisconsin   has   pro- 


■aippi  TRlley  bsa  become 


1  iailustrj'  ot  great  magnltadfl. 


the  imagination  of  the  country  around,  and 
spreads  to  otlier  parts  of  the  country ;  a 
fresh  campaign  of  ignorant  extermination 
is  carried  on  for  several  summers,  then  the 
yield  is  exhausted,  and  there  is  nothing 
more  but  to  leave  nature  to  recuperate,  if 
possible,  and  slowly  to  restore,  in  limited 
amount,  the  abundant  life  that  has  been 
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In  1897  Arkansas  developed  a  rich  ^aeld 
of  pearla,  and  the  excitement  extended  to 
Indian  Territory,  Missouri,  Georgia,  Ten- 
nessee and  Kentuckv.  In  fact  hardly  a 
state  has  been  exempt  from  a  period  of  ex- 
citement over  pearl  discoveries.  The  upper 
Mississippi  valley,  of  late  year?,  has  proved 
to  be  a  fruitful  field  for  the  pearl  fishers. 
Streams  in  Iowa,  Illinois  and  Wisconsin 
have  been  worked  with  great  regularity  and 
large  profit.  Farmers'  wives  and  daughters, 
as  well  as  the  men  of  the  families,  have 
shared  in  the  search  of  the  streams  flowing 
into  the  Mississippi. 

Along  the  ilissisaippi  river  several  largo 
factories  have  been  established  for  tlie  mak- 
ing of  buttons  and  ornaments  from  the 
beautiful  pearl  shell  of  the  mussels.  The 
largest  of  these  are  at  Muscatine,  Daven- 
port and  Sabula,  and  at  Cedar  Rapids,  on 
the  Cedar  river.  In  the  past  the  valuable 
material  has  been  entirely  wasted  in  the 
search  for  pearls. 

The  shells  are  most  abundant  in  swift 
and  clear  water,  where  the  bottom  is  sandy 
or  gravelly  and  the  country  rock  calcare- 
ous. ^^'hile  still  numerous  in  many 
streams,  they  have  greatly  diminished  with- 
in a  few  years  past,  wherever  the  pearl- 
hunriiig  enterprise  has  extended,  and  are 
at  some  points  nearly  exterminated.  The 
pearls  found  arc  few,  and  those  of 
iiiarkct«ble  value  rpprewnt  the  ilestruetion 
of  thnusiiiulri  of  rtliclls  for  every  pearl  ob- 
tained. The  wealth  "f  riiit.-s  that  fills  our 
rivers  and  r^treaiiis  is  rapidly  Ixriiifr  de- 
.■(triiyed  by  iffii.iraiit  iiml  wa.«teful  methods 
of  [M'arl  huntiiiK-  Either  simio  form  of  pro- 
tection i^  iniporlaiit,  <ir  if  that  be  nut  pos- 
fiible,  a  diFu:^i<)n  uf  information  as  tn  Ix't- 
ter  itieTlji»N  and  the  intriiiJiietinn  of  the 
tools   used    ill    (Jermany    for   opening  the 


shells  far  enough  to  see  if  there  are  pea 
contained  without  destroying  the  anim 
which  may  then  be  returned  to  the  water 

jt   ji  ji 

FSECIOXrS    BTOHES,   B£AL    Al 
ASTIFICUI. 

A  recent  conversation  with  Mr.  Kunz 
Tifl'any's  on  attempts  that  have  been  mi 
to  produce  artificial  rubies  and  diamoi 
and  on  other  subjects  relating  to  preci< 
stones,  elicited  the  following  informati( 

"In  1S88  quantities  of  artificial  rub 
were  sold  in  Paris,"  said  Mr.  Kunz.  "Tl 
were  readily  distinguished  from  the  gei 
ine  by  experts  because  of  tints  of  cnlor 
culiar  to  them,  and  by  the  presence 
round  bubbles,  proving  them  to  be  of  igi 
0U3  origin.  Quite  a  number  got  ii 
the  New  York  market  before  they  w( 
discovered,  and  several  dealers  in  ge: 
were  bitten.  The  Paris  jewelere  at  fi 
insiiited  on  the  arrest  of  the  swindlers,  I 
the  latter  returned  the  800,000  francs  th 
had  been  paid  for  the  bogus  rubies,  a 
the  gems  must  now  be  sold  as  artificial,  a 
not  as  real,  under  the  penalty  of  the  la 
I  described  the  difference  at  that  time  1 
fore  the  Academy  of  Science,  and  receiv 
letters  from  the  other  side  inviting  my  i 
(iI>eration  in  floating  the  artificial  ston 
which  are  still  ocasionally  sold  as  n 
rubies. 

"They  were  made  by  fusing  an  alumi 
ate  uf  lead  with  a  silicate  and  bichronu 
of  potash.  The  color  was  very  good. 
bu3cr  sent  to  Ceylon  for  sapphires  once  v 
cleverly  deceived  in  the  matter  of  col 
by  being  shown  sapphires  in  the  blue  roo 
whore  they  appeared  to  be  of  a  decidei 
htur;  tint  J  but  wfien  he  got  them  out  of  tl 
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blue  room  their  tint  was  gone.  Dealers 
often  place  stones  before  mirrors  which 
throw  light  through  them.  A  diamond  in 
no  place  looks  so  well  as  before  a  mirror 
with  candles.  An  electric  light  is  station- 
ary, but  the  flicker  of  the  candles  gives  the 
stone  unnatural  brilliance." 

"Didn't  Mr.  Edison  once  attempt  to 
make  artificial  diamonds?" 

"Yes,  and  rubies  and  sapphires,  and 
there  was  so  much  talk  about  it  in  the  pub- 
lic press  that  I  wrote  to  ask  him  whether 
his  results  were  satisfactory.  He  responded 
as   follows:      'The   experiments   to   which 


TAQ.^ 


isLT  as  it  relates  to  the  subject  of  artificial 
diamonds,  they  never  having  produced 
any.  Therefore  another  reputed  artificial 
diamond  discovery  has  been  withdrawn. 

"An  impression  seems  to  prevail  that  a 
diamond  will  not  break  if  struck  with  a 
hammer  on  an  anvil,  and  more  than  one 
fine  stone  has  been  shattered  in  attempted 
tests,  thus  proving  the  fallacy  of  the  asser- 
tion. While  the  diamond  is  very  hard,  it  is 
also  very  brittle  and  can  easily  be  broken, 
and,  although  every  substance  from  the 
hardness  of  feldspar  up — including  a  cleav- 
age  or   cut   diamond — ^will   scratch   glass, 
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DIAMOND  CUTTING  AND  ITS  TECHNICALITIES. 


you  refer  were  given  up  because  it  was 
found  impossible  to  produce  stones  free 
from  bubbles,  which  render  them  useless 
for  cutting  edges.'  This  referred  to  their 
use  as  points  for  the  phonograph,  but  the 
same  objection  would  render  them  value- 
less as  gems.  In  reference  to  a  published 
statement  that  the  Cowles  Electric  Smelt- 
ing and  Aluminum  Company  is  suffering 
an  infringement  on  its  patent  for  making 
artificial  diamonds  by  means  of  an  electric 
furnace,  Mr.  Cowles,  the  inventor,  informs 
me  that  the  statement  is  incorrect,  in  so 


nothing  but  the  natural  edge  of  a  diamond 
crystal  will  cut  it.  If  a  stone  will  scratch 
corundum  and  is  not  scratched  by  a 
diamond,  it  is  safe  to  assume  that  it  is  a 
diamond.  It  is  well  to  make  the  trial  on 
a  smooth  or  polished  surface,  otherwise  the 
scratch  will  not  be  perceptible. 

"The  largest  diamond  mine  in  the 
world,"  continued  Mr.  Kunz,  in  reply  to 
a  further  inquiry,  "is  owned  by  the  De- 
Beers  Mining  Company  at  Kimberley, 
South  Africa.  The  stock  of  that  company 
now   amounts   to    about   £20,000,000,    or 
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$100,000,000,  and  since  iLc  companv  was 
organized  it  has  found  3^,000,000  caraio 
of  diamonds,  weighing  over  nine  tons.  In 
the  rough  they  were  worth  more  than 
$250,000,000,  and  after  cutting,  over 
$00^^,000,000,  which  i.s  more  than  the  en- 
tire yield  of  the  world  during  the  preced- 
ing two  centuries,  but  of  the  whole  product 
not  more  than  8  per  cent  can  be  said  to  be- 
of  the  first  water,  12  i»er  cent  of  the  sec- 
ond water,  and  2T)  j)er  cent  of  tlie  third 
water,  while  the  remaining  55  per  cent  is 
called  Ixirt,  a  substance  which,  when 
crushed  to  powder,  is  ur^ed  for  engraving 
and  cutting  hanl  snb-t:inces.  This  lx)rt, 
however,  must  not  be  confused  with  th(; 
iKjrt-carlyjn  Ccarbonade)  found  in  Brazil, 
an  incrvstalline  form  of  the  diamond 
which,  from  its  structure,  is  adapted  for 
usfj  in  drills  for  boring  and  tunneling  rocks. 
It  has  ncrvr-r  been  found  in  South  Africa, 
and  is  worth  from  six  to  ten  times  as  much 
as  iKjrt." 

"What  was  the  most  important  diamond 
found  in  Suutli  Africn  f 

"I  should  say  tlir*  Vi^-toria  or  lmpf*i'ial 
dianjond.  The  rn'iii^inal  crvstal  weighed 
457i  fa  rats,  r^r  ov(t  tlirce  ounces  Troy. 
Strange  to  say,  although  this  is  tlu*  largest 
<liamond  of  modern  timc-s,  its  earlv  lustorv 
v<  v<'ry  obj.(Mire.  It  is  rcj)ort('<l  that  the 
stone  was  foun<l  in  the*  Kimberlcv  mines 
in  the?  month  of  Julv,  Iss  1,  bv  a  niiiiii»ir  in- 
spector,  and  sold  by  liim  to  some  illicit  dia- 
mond buyers,  and  afterwards  to  a  syndicate 
of  KurofK'an  <leah-rs.  The  stones  lias  hcen 
cut,  and  in  its  iinislicfl  "ondition  weighs 
100  earats.  It  is  a  lM?autil'ul,  j)erl(»cl  steed- 
blue  diamond,  an<l  tli(^  largr-st  w!iit.e  bril- 
liant known.  It  is  valued  at  $l'00,000. 
Axnr)ng  some  r>ther  lart'e  <Iiamonds  niav  be 
mentioiK'd  tiie  i)u  Toit,  wliicli  weiglied  2irl 


carats  when  found ;  the  Jagersfontein,  209} 

carats;  the  ^Tiffany  yellow,  weighing  125 
3-S  carats  after  cutting;  the  Great  Orange, 
110  carats;  the  Porter  Rhodes,  weighing 
CO  carats  after  cutting;  the  Dudley,  46V 
carats,  and  a  number  of  others.  More 
diamonds  weighing  over  75  carats  after 
cutting  have  been  found  in  the  African 
mines  than  were  ever  before  known. 

^*There  was  a  question  at  one  time 
whether  the  Kimberley  mines  could  be 
profitably  worked  at  all,  because  from  one- 
fifth  to  one-quarter  of  all  the  yield,  it  was 
estimated,  never  reached  the  proper  own- 
ers. The  native  diggers  iswallowed  and 
concealed  the  diamonds  in  every  possible 
way.  It  lx?came  necessary  for  the  com- 
panies, in  self-defense,  to  take  extraordin- 
ary precautions  against  this  great  loss. 
Overseers  or  special  searchers  were  ap- 
pointed, who  made  the  most  thorough  ex- 
amination of  all  who  left  the  mines.  The 
natives  use  very  ingenious  methods  for  the 
concealment  of  the  gems.  On  one  occasion 
some  officers,  suspecting  that  a  KaflSr  had 
stolen  diamonds,  gave  chase  and  caught  uj) 
v.ith  liim  just  after  he  had  shot  one  of  his 
oxen.  Xo  diamonds  were  found  upon  the 
Kaffir,  it  is  needless  to  say,  for  he  had 
charged  his  gun  with  them,  and  after  the 
disai)i>ea ranee  of  the  oflBcers  dug  them  out 
of  his  dead  ox.  Diamonds  have  been  fed 
to  chickens  and  a  post-mortem  examination 
held  a  few  years  ago  over  the  body  of  a 
Kaiiir  revealed  the  fact  that  death  had 
been  caused  by  a  sixty  carat  diamond  which 
he  had  swallowed.  Early  in  the  history 
of  the  mines  a  detective  force  consistina: 
of  men,  women  and  children  was  formed, 
and  the  severest  punishment  is  still  in- 
flieted  uii  transgressors  of  the  diamond 
act. 
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"None  but  those  authorized  by  law, 
termed  patented  agents,  less  than  fifty  in 
number,  are  allowed  to  purchase  or  even 
to  possess  rough  diamonds  at  Kimberley. 
The  loss  would  not  have  been  so  great  but 
for  the  irregular  diamond  buyers,  *I.  D. 
B.'s,'  as  the  'fences'  are  called,  who  lowered 
the  price  of  stones  by  underselling  the  com- 
panies in  the  London  market." 

"Have  any  diamonds  been  found  in  the 
United  States?" 

"Yes,  frequently;  but  none  of  great 
value.  The  occurrence  of  diamonds  in  the 
United  States  is  chiefly  confined  to  two 
regions,  geographically  very  remote  and 
geologically  quite  dissimilar.  The  first  is 
a  belt  of  country  lying  along  the  eastern 
base  of  the  southern  Alleghenies,  from  Vir- 
ginia to  Georgia,  while  the  other  extend* 
along  the  western  base  of  the  Sierra  Ne- 
vada and  Cascade  ranges  in  northern  Cali- 
fornia and  southern  Oregon.  In  both  cases 
the  mode  of  occurrence  has  several  marked 
resemblances.  The  diamonds  are  found  in 
loose  material,  among  deposits  of  gravel 
and  earth,  and  are  associated  with  garnets, 
zircons,  iron  sands,  monazite,  anatase,  and 
particularly  with  gold,  in  the  search  for 
which  they  have  usually  been  discovered. 
This  resemblance  is  due  altogether  to  tlio 
fact  that  these  loose  deposits,  in  both  re- 
gions, are  merely  the  debris  of  the  crystal- 
line rocks  of  the  adjacent  mountains  and 
therefore  present  a  general  similarity, 
while  the  ages  of  the  rocks  themselves  are 
widely  different. 

"The  finding  of  a  twin  crystal  of  dia- 
mond weighing  four  and  one-third  carats 
at  Dysartville,  N.  C,  a  three-carat  stone 
near  Atlanta,  Ga.,  and  a  three-eighths-carat 
stone  at  Montpelier,  Adair  County,  Ky., 
are  worthy  of  mention  in  connection  with 


the  finding  of  diamonds  in  the  southern 
states. 

"During  the  year  1893,  several  interest- 
ing discoveries  of  diamonds  were  made  in 
the  United  States.  In  December  my  at- 
tention was  called  by  Prof.  William  II 
Ilobbs,  professor  of  mineralogy  and  metal- 
lurgy in  the  University  of  Wisconsin,  at 
Madison,  to  a  diamond  that  had  been 
found  in  Oregon  township,  two  and  a  half 
miles  southwest  of  Oregon  village,  in  Dane 
County,  Wisconsin.  Through  his  courtesy 
the  stone  was  sent  to  me  by  the  finder,  Mr. 
Charles  Devine,  of  the  place  just  named. 
The  diamond  was  found  by  him  while 
husking  corn  in  October,  1803,  in  a  rough 
stony  field,  which  had  been  under  the 
plough  for  forty  years.  Tlic  bank  of  clayey 
earth  in  which  it  was  found  contained  a 
large  number  of  rounded  pebbles  of  quartz, 
but  no  other  of  the  associated  minerals  of 
diamond,  and  as  the  entire  district  con- 
sists of  glacial  drift  coming  from  the  north 
a  diamond  bed  is  not  likely  to  exist  in  the 
immediate  vicinity,  but  is  rather  to  be 
looked  for  in  the  direction  from  which  the 
drift  came. 

"The  diamond  is  a  rhombic  dodecahed- 
ron, deeply  pitted  with  circular,  elongated, 
reniform  markings.  In  color  it  is  slightly 
grayish-green.  But  it  is  one  of  those  dia- 
monds in  which  the  color  is  likely  to  be 
superficial,  and  it  would  probably  cut  into 
a  white  gem.  Its  weight  is  3  14-16  carats. 
This  is  the  second  authentic  occurrence  of 
diamonds  in  Wisconsin,  the  other  being  at 
Plum  Creek,  Pearcy  county,  of  three  small 
stones,  the  largest  of  which  weighed  25-32 
carat.  A  16-carat  diamond  was  reported 
to  have  been  found,  also  in  glacial  drift,  at 
Waukesha,  Wis.,  in  1884.  Some  litigation 
resulted  from  its  finding,  and  considerable 
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fr,:r.    k..   *rart:'r  of  <:h\**Tm   :;!'-::-!-;;,   :?av.-  or 

J/-*t  •K;it  t}i<r  'l^aji'r  ha.r,  ari'l  th^-v  luav  \jf: 
ofily  of  -'''Ofi'l  'j!j;jiiTv.  It.  i-  aIiii''»-T  iinpo.r- 
>iblr:  to  vjilu'r  a  'iiainoii'l  Ia'  its  wr-iirht 
Of»ly.      <".''*  I  or,    l>ril!ia  !]'•;.',   r'Uttin;:   an^l   the 

^''•fl'TJll  J;'rf'r''tiori  of  tlirr  -Toiio  Lavp  all  to 
U-  l;ilwn  irito  a''':oijnt.  (){  two  .storif-*,  botii 
flav/l* --,  ijn^l  of  t1j#*  .*;jff]r'  w^iirht,  orif;  riiav 
\fi'  v/r,rtlj  >:';00  find  tliff  othr-r  $12,000.  Kx- 
'•'•jitiofjal  -toil*-.-,  oftffij  hriri;^:  nnu^nal  y;rir*f-, 
v'liilo  *ofr  *v>lor'  -rtoiifr  .-.f-Il  for  from  $<50 
t'-  -T.  100  a  r-jinit,  n-^'iinlN-ri  of  sizi*.  The 
poor  rjii;i!it if-,  liav<-  'h-jirf-^'iatrMJ  so  iiiuch  ill 
vjihi*!  th;it  -oin*'  wn-  worth  only  from  one- 
iMilh  to  o[j<' fourth  wh;it  fhr-v  wen*  worth 
t.v<-rilv  v<jir.-;  ;i;ro.  Thi-  i.-.  sjM'cially  \x\v\ 
ol  hir;v  -toin-H  (>f  tln^  .-rTon^l  or  thir<l 
<jii;ilil  y.'* 

"Arc  nihi^-s  Worth  iiion?  thjui  <li;nnoii<ls -('' 

** ^^"^^ t hr  liiM'-t  |»i<r«'oii  iiloixjcnlnrcil  nihi**.-; 

f«iMii«l    iii;ir    MjiiMhihiv,    iJiiniiji,   ni-i-   wi»rlh 

froiM  llvf  1m  icii  tiiiK-  ih<'  Viihwr  of  <liaiiioiMl> 
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"i-.v    .-jr     :   I'^rv.  v."::;./-:  f.-'^I-.-xtr-l,  in- 
v/.v-  I  *:..-   r-i-::.^-  ••:  a^  arniv  .>f  SOjXhj 

};.-:•!-:.  -  vvr:-:--»rr.:  i:a:Le»i  <»ritr>l  of  the 
.'>:.i:^:  -••.;- 1  r  ;':  V  i:.:i.e^.  TLe  qnt:-^rii>n  next 
}.r^.--v:.>  1  vrai,  :.  ...v  rhv-u M  they  lie  worked  ? 
.>f-vvru-  n^::.•^  v.»  re  desirous  of  securing  a 
lea^o.  ar;i  after  :Le  Indian  g»>vemment  had 
virtually  cl'-»-d  with  ifessrs.  Streeter  k 
Co..  xijr  L«'L«]'.a  je'.velers,  at  au  annual 
rr-nta!  of  f-ur  lakhs  of  rupees  (£40,000) 
f'lr  a  teriM  "f  five  and  a  half  years  it  was 
at  fir-rt  rrv..kf-l,  but  after  a  time  M'as  ffiven 
to  Mf-rf-rrrr.  .STrootor  ic  Co.,  who  organized 
tlie  conir»aiiv  known  as  the  Bumia  Rubv 
minr-.^  i  limittd  i,  and  sent  a  force  of 
.f^niririfors  and  a  quantity  of  machinery  to 
J>urnia. 

**'rhe  ruhy  mines  of  Burma  are  situated 
in  tlie  valley  of  ^Magok,  fifty-one  miles  from 
thf;  l)ank  of  tlu*  Irrawaddy  river  and  about 
scvf-ntv-five  miles  north  of  Mandalav,  at  au 
altitude  of  4,200  feet.  Concerning  these 
niine.s  very  little  was  kno\vn,  as  they  were 
always  the  monoi>oly  of  the  crown  and 
jealously  iruarded.  It  was  said  that  thev 
paid  King  Thebaw's  government  100,000 
rnju'cs  per  annum,  and  one  year  150,000 
rn|K(<.  ^lininjir  was  carried  on  by  forh* 
nr  tifty  wealthy  natives,  who  emploved  the 
jMM)r<'r  townspeople  at  liberal  wages.     All 
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the  gems  were  sent  to  Ruby  hall,  Mandalay, 
to  be  valued. 

"One  thing  at  least  we  learned  from  the 
British  occupation  of  Burma,  which  is,  that 
King  Thebaw  did  not  own  the  dishes  of 
rubies  which  were  said  to  rival  anything 
known.  An  examination  of  the  jewels,  now 
deposited  at  the  India  museum  at  South 
Kensington,  proved  that  there  was  only  one 
cabochon  ruby  of  fair,  not  fine,  quality, 
and  several  polished  sections  of  large  infe- 
rior crystals  of  emeralds,  of  any  value 
among  his  entire  crown  jewels. 

"In  1882  a  very  remarkable  discovery 
of  sapphire  was  made  in  the  Zenskar  range 
of  the  northwestern  Kashmir  Himalayas, 
near  the  line  of  perpetual  snow.  A  landslide 
removed  an  abundance  of  sapphires  which 
were  first  used  as  gun-flints  by  the  natives. 
One  writer  speaks  of  having  seen  about  a 
hundredweight  of  them  in  the  possession  of 
a  single  native.  Traders,  however,  soon 
carried  them  to  the  distant  commercial  cen- 
ters, where  their  value  became  known. 
There  was  an  instant  rush  of  jewelers* 
agents  to  the  locality  of  the  mine,  and  the 
price  rose  rapidly  until  about  £20  an  ounce 
was  paid  for  the  rough  sapphires. 

"The  Maharajah  of  Cashmere  promptly 
exercised  his  authority  and  sent  a  regiment 
of  Sepoys  to  take  possession  of  the  mines, 
and  harry  the  natives,  who  were  suspected 
of  having  stones  in  their  possession,  or 
knowledge  of  new  localities  wliere  the  gems 
could  be  found.  Any  one  who  had  money 
was  suspected  of  either  having  sold  sap- 
phires or  being  about  to  purchase  them, 
and  was  despoiled  and  even  imprisoned. 
This  naturally  had  the  effect  of  compelling 
secrecy.  Several  crystals  were  found  weigh- 
ing 100  to  300  carats  each. 

"Public  interest  in  semi-precious  stones  has 


increased  greatly  during  the  last  few  years. 
Formerly  jewelers  sold  only  diamonds, 
rubies,  sapphires,  emeralds,  pearls,  garnets 
and  agates,  but  at  present  it  is  not  unusual 
for  almost  any  of  the  mineralogical  gems, 
such  as  zircon,  asteria,  or  star  sapphire  or 
star  ruby,  tourmaline,  spinel  or  titanite  to 
be  called  for,  not  only  by  collectors,  but  by 
the  public,  whose  taste  has  advanced  in  the 
matter  of  precious  stones  as  well  as  in  the 
fine  arts. 

"Cat's  eyes  came  into  fashion  when  the 
Duke  of  Connaught  gave  his  bride  an  en- 
gagement ring  set  with  one.  The  best  cat's 
eyes  come  from  Ceylon  and  Siberia.  Moon- 
stones were  discovered  in  the  province  of 
Cauda,  Ceylon,  during  the  search  for  cat's 
eyes,  and  they  have  been  so  popular  that 
at  least  100,000  have  been  sold  in  this 
country  within  four  years." 

Ji    Jl    jl 

VALXTE  OF  DIAMONDS 

Diamonds  averaging  one-half  carat  each, 
$60  per  carat. 

Diamonds  averaging  three-quarters 
carat  each,  $80  per  carat. 

Diamonds  averaging  one  carat  each, 
$100  per  carat. 

Diamonds  averaging  one  and  one-quar- 
ter carats  each,  $110  per  carat. 

Diamonds  averaging  one  and  one-half 
carats  each,  $120  per  car'at. 

Diamonds  averaging  one  and  three-quar- 
ters carats  each,  $145  per  carat. 

Diamonds  averaging  two  carats  each, 
$175  per  carat. 

In  other  words,  the  value  of  the  gem  in- 
creases in  the  geometrfcal  ratio  of  its 
weight.  Four  diamonds  weighing  together 
two  carats  are  worth  $120;  but  one  dia- 
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Oiie  vf  the  foremosi  mnsie  eompoeiiors 
111  ^  h:o^<>  ihns  destrribes  the  art  of  tnns- 
iaiiii?  a  i»iaj>:«ser"5  <»pj  for  the  printing 


pre^?: 


"When  we  receive  the  copy  we  read  it  to 
s<^  Low  many  iQeasures  it  contains,  how 

jor:2  the  measnners  mn^i  t<e«  and  how  manv 
•f  Tiieni  ousLt  to  l^e  set  on  one  staff  to  give 
\\ir  ]•:•-•>:  iis  lie*t  and  m«>?t  conrenient  ar- 
r..::L'enieL;  i-.t  the  performer.  The  *copv- 
r-..  :•. r'  C'iunts  all  the  note?,  rests,  sharps, 
•]•••-,  liiit'rra^s,  grace  notes,  appi:^;;giatnraSf 
■rii:r-.  runs  an«J  signs,  and  estimates  just  the 
i:Ui:i!<T  •:•!  'eni?'  each  will  require.  The 
vpv  ii  markcJ  with  corresponding  direc- 
Ti"ii>  iiTi'i  is  given  to  the  compositor. 

"The  case  •>!  the  music  printer  is  divided 
iruo  70«i  b'Xts.  one  of  each  character,  anJ 
•.}:•;  C'.  r.:p  "sitor  must  hare  ieamed  her  case' 
T.«  rtVeily  or  she  will  be  able  to  make  poor 
li»-;;'iway  wiih  her  work.  First  she  sets  tlie 
eliiiraeter  f«>r  the  clef  and  the  end  of  the 
•^■i^.  Then  she  inserts  the  sharps  or  flats 
•  f  the  signature,  and  spaces  out  the  staff 
v.i-!i  -h<rt  pic-ces  of  brass  rule.  Xext  she 
pi?  .ers  t'leethtT  ilgures  and  staff  rule  to  in- 
']i<*ate  the  'time/ 

'\Siippose  the  first  note  of  the  piece  of 
Hill  sic  is  a  quarter-note  in  the  second  space, 
wiili  a  sharp  before  it.  The  compositor  puts 
in  the  sliarp  first,  and  fills  up  the  space 
with  hits  of  l>rass  rule  to  continue  the  staff; 
tln-n  slie  inserts  the  body  of  the  quarter-note 
witli  two  lines  below,  and  above  it  she  puts 
tlir-  two  types  necessary  to  make  the  stem 
Iff  The  note  and  to  keep  the  staff  unbroken. 
If  the  note  is  dotted,  five  more  separate 
types  must  be  inserted. 
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"A  measure  of  eight  consecutive  notes, 
three-four  time  and  a  tenor  clef  indicated, 
seems  to  contain  ten  characters.  As  a  mat- 
ter of  fact  it  contains  seventy-eiglit  at  the 
very  least,  and  more  if  the  measure  has 
accidentals,  or  a  complicated  harmony. 
Even  the  blank  spaces  between  the  notes 
represent  five  separate  pieces  of  type,  but 
when  the  music  has  long  runs,  from  the  top 
of  the  keyboard  to  the  bottom,  as  in  Pader- 
ewski's  ^Minuet,'  the  composition  is  made 
extremely  difficult,  for  all  the  added  lines 
above  and  below  the  staff  have  to  be  em- 
bedded in  a  mass  of  'quads'"  and  spaces  so 
that  the  notes  may  not  be  displaced  in  hand- 
ling the  form  or  in  taking  proofs. 

'^The  more  ornamental  or  brilliant  a 
piece  of  music  is,  the  more  complicated  it 
is  to  set  in  type,  because  all  the  slurs  and 
marks  of  expression  have  to  be  fitted  in 
between  the  notes  just  as  a  bricklayer  fits  - 
bricks  into  a  cornice,  only  the  compositor 
cannot  chop  his  type  in  two  to  make  it  fit, 
as  a  mason  can  divide  liis  bricks. 

'"It  takes  four  or  five  years  for  an  ap- 
prentice to  learn  the  trade  through  and 
through,  and  then  she  keeps  on  learning 
every  day  as  long  as  she  remains  in  the 
business.  Women  are  successful  at  this 
trade  and  it  offers  good  opportunities  to 
them.  They  get  just  as  much  a  page  for 
composition  as  men  are  paid,  and  they  make 
faster  compositors,  because  their  fingers  are 
more  delicate  and  their  natures  more  pa- 
tient. 

'^It  is  asked  often  whether  we  have  to  be 
musicians  to  set  this  type.  Xo,  not  exactly, 
though  it  is  essential  for  us  to  know  enough 
of  theory  to  avoid  mistakes  due  to  careless 
or  indistinct  copy.  Composers  write  illegi- 
bly when  they  are  under  the  influence  of 
inspiration,  just  as  poets  do,  and  some- 


times they  put  their  notes  where  they 
should  not  be.  Correcting  proofs  is  not 
pleasant  where  the  types  are  jumbled  to- 
gether as  ours  are,  so  we  try  to  know 
enough  music  to  avoid  errors." 

Music  type  is  made  only  in  Philadelphia 
on  this  side  of  the  Atlantic,  and  its  cost  is 
so  great  that  it  never  is  put  to  the  wear  and 
tear  of  actual  use  in  the  press.  As  soon  as 
the  proof  has  been  corrected  by  the*  com- 
poser the  form  is  sent  to  the  electrotyper, 
Avho  makes  a  matrix  in  wax  and  returns 
the  form  to  the  compositor.  After  that 
comes  the  tedious  process  of  distributing 
5,000  types  of  700  different  kinds.  This 
Avork  is  laborious  because  the  electrotyper's 
Avax  gets  into  the  spaces  and  sticks  all  the 

• 

types  together. 

Although    the    first    cost    of    the    typo- 
graphical process  is  several  times  as  great 
as  any  other,  it  is  the  cheapest  in  the  end, 
for  when  the  form  has  been  electrotyped  it 
may  be  reproduced  indefinitely  for  use  on 
all  kinds  of  presses  and  on  any  kind  of 
paper.     Next  in  importance  is  the  litho- 
graphic process.     The  composer's  copy  is 
estimated,  as  before  detailed,  and  then  is 
copied  in  reverse  on  a  plate  of  zinc.     First 
the  plate  is  put  through  a  ruling  engine, 
which  engraves  the  five  lines  of  the  staff. 
Then  the  engraver,  with  separate  dies  and 
punches  of  steel,  stamps  in  the  plate  the 
notes,  rests  and  bars  of  the  score.  The  plate 
is  hammered  on  the  reverse  side  until  all 
the  "burr"  is  removed.     The  plate  contains 
all  the  characters,  precisely  the  same  as  for 
the  plate  printing.  The  lines  are  filled  with 
a  thick  transfer  ink,  and  the  plate  is  care- 
fully wiped  \vitli  a  swab  and  potash.    From 
this  plate  an  impression  is  taken  on  paper 
in  a  regular  etcher's  plate  press,  and  this 
transfer  in.  turn  is  conveyed  to  the  surfaiSe 
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of  a  lithographic  stone.  From  this  point  the 
process  is  the  same  as  that  used  for  the 
production  of  posters  in  one  color,  the 
stones  being  kept  wet  with  water  and  the 
ink  adhering  only  to  the  characters  of  the 
music. 

If  it  is  desired  to  print  only  a  few  copies 
of  the  music,  the  expense  of  lithography  is 
avoided  by  using  the  zinc  plates  direct,  as 
in  card  plate  work.  To  do  this,  however, 
it  is  necessary  to  fill  the  incised  lines  with 
beeswax,  otherwise  the  impressions  would 
take  up  too  much  of  the  ink  and  be  blurred 
or  embossed  by  the  heavy  pressure  of  the 
press. 

The  ink  used  in  this  sort  of  printing  is 
of  a  special  nature,  prepared  fresh  daily 
from  Frankfort  black  and  light  boiled  oil. 
It  is  a  smooth,  oily  substance,  wholly  un- 
like the  tarry  ink  used  on  ordinary  presses. 
The  plate  presses  themselves  are  of  a  pecu- 
liar pattern.  A  heavy  bed  of  iron  supports 
the  engraved  plates  with  the  moistened 
paper  laid  upon  them.  A  capstan  wheel 
with  six  arms  moves  this  iron  bed  between 
two  large  iron  cylinders  moving  in  the  same 
direction.  A  heavy  blanket  of  felt  around 
the  upper  cylinder  is  forced  upon  the  paper, 
and  the  impression  is  imparted  by  the  ink 
in  the  engraved  lines  of  the  plate.  As  these 
presses  have  to  be  run  by  hand,  and  as  the 
plates  have  to  be  inked  and  wiped  after 
every  impression,  it  costs  half  a  cent  a  sheet 
to  print  music  in  this  way,  but  the  clear- 
ness of  tlie  print  exceeds  that  of  any  other 
process  except  copper  engraved  with  the 
burin. 

The  tools  used  in  punching  the  zinc 
plates  in  the  process  here  described  are  of 
a  peculiar  kind.  Each  sort  of  note,  rest  and 
expression  mark  has  its  distinct  tool,  but  the 
sterns  and  hooks  are  not  connected  with  the 


bodies  of  the  notes,  as  the  engraver  must 
be  prepared  to  copy  all  kinds  of  curious 
conceits  of  the  composer.  On  the  face  of 
the  die  used  to  stamp  the  body  of  a  note  is 
a  slight  ridge,  which  fits  into  the  line  of 
the  staff  on  which  the  note  is  to  be  indi- 
cated. This  device  makes  it  possible  for  a 
skilled  man  to  copy  a  manuscript  with  great 
speed  and  precision. 

After  all  the  body  characters  of  the  page 
have  been  punched,  the  plate  is  reversed  and 
hammered  to  straighten  it  and  the  work- 
man attaches  the  stems  and  hooks,  puts  in 
the  grace  notes,  and  cuts  the  slurs  with  a 
graver.  If  the  words  of  a  song  are  required, 
he  stamps  each  letter  separately  to  corre- 
spond with  the  note  to  which  it  is  to  be 
sung. 

In  this  connection  it  is  interesting  to 
note  the  curious  dread  felt  by  some  young 
composers  lest  their  compositions  be  pirated 
and  their  fame  be  lost  or  gained  by  some 
stranger.  In  Chicago  several  engravers  are 
kept  busy  with  work  which  the  authors  re- 
fuse to  submit  to  music  publishing  houses 
lest  they  be  robbed  of  their  glory.  In  some 
cases  composers  are  so  jealous  of  their 
laurels  that  they  refuse  to  commit  an  entire 
work  to  any  single  printer  or  engraver,  but 
parcel  out  one  page  to  this  man  and  another 
page  to  some  one  else. 

Some  musical  copy  is  written  with  notes 
a  quarter  of  an  inch  thick,  on  a  staff  two 
inches  wide.  A  famous  Chicago  composer 
writes  all  his  scores  with  a  blue  crayon,  and 
so  loosely  that  the  engraver  ought  to  make 
a  complete  study  of  harmony  and  thorough- 
bass before  he  begins  to  copy  the  notes. 
Other  equally  good  writers  make  their  notes 
with  stub  pens,  and  with  such  care  that  any 
musician  could  read  them  in  concert  at  first 
sight. 
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SOFES  AKD  BOPE-HAZnrO 

Spinning  yarns  is  a  favorite  time-killing 
TGcteation  with  sailors.  It  is  said  that  this 
term,  used  to  designate  long-drawn-out 
tales  of  land  and  sea,  is  derived  from  tht? 
"yam-spinning"  process  which  is  unique  to 
the  old-fashioned  rope  walk,  in  which  all 
hawsers,  cables  and  other  cordage  were 
made  in  the  "good  old  times."  Literally 
and  figuratively,  spinning  yam  is  a  long- 
drawn-out  process,  for  a  rope  walk  is  from 


the  fiber  is  first  "heckled,"  to  remove. the 
tow  from  the  "line,"  and  also  to  divide 
the  fiber  into  finer  strips.  A  series  of  the 
"heckle  boards"  is  used,  graduating  from 
coarse  to  fine.  This  board  consists  of  a 
wooden  plank,  studded  with  many  sharp- 
pointed  steel  prongs.  The  workman  takes  a 
handful  or  a  "strick"  of  hemp,  and  draws 
it  through  the  steel  prongs,  thus  combing 
the  fibers  and  straightening  out  the  tangles. 
The  loose  stuff,  dirt  and  tow,  also  come  out, 
and  then  the  heckled  fiber  is  handed  to  the 


FROM   THE  HEMP  TO  THE  FI.VISHED   ROPE. 


1,200  to  1,500  feet  long,  and 
the  spinner,  in  bis  work, 
walks  backward  the  entire 
length  of  the  elongated  build- 
ing. Machinery  has  ruined 
this  picturea(]ue  craft,  but 
inHTiy  rnpe  walks  still  remain, 
and  some  sailors  prefer  the 
hand-made  to  the  machine-made, article. 
All  cordage  an  inch  and  over  in  circum- 
ference, goes  under  the  general  name  of 
rope.  If  smaller  than  that  it  is  known  as 
eorJ,  imes,  twines  and  yarns.  Excepting 
for  steel  and  iron  rope,  hemp  is  the  fiber 
which  13  the  staple  of  the  ropemaker.  As 
this  fiber  is  seldom  longer  than  three  and  a 
half  feet,  it  must  be  twined  and  twisted  to- 
gether to  unite  it  into  one  long  yarn,  which 
is  the  unit  of  a  rope  no  matter  hoiv  large 
and  h'lavy  it  is. 

To  prepare  hemp  for  the  yam-spinning, 


man  before  the  next  hccklliig  boanl. 
A  little  oil  is  put  on  the  hemp  to  fa- 
cilitate the  operation,  and  when  flic 
hemp  is  straightened,  cleaned  and 
split  up  into  fine  threads,  it  is  ready 
for  the  spinner. 

Any  boy  who  has  played  around  ;i 
hay  mow  knows  how  to  make  a  roix; 
outof  hay.  He  knows  that  by  pulling  a  wisp 
of  hay  partly  out  from  the  mow,  and  twist- 
ing it, walking  backward  all  the  tiine,he  can 
twist  a  long  roi>e,  for  the  twining-  hay 
catches  more  hay, and  tlnis  tJic  rope  is  made. 
Spinning  hemp  fiber  into  rope  yarn  is  done 
in  much  the  same  way.exccpt  that  the  twist- 
ing is  done  by  a  "whirl,"  and  the  hemp  is 
carried  around  the  waist  of  the  spinner,  who 
feeds  it  out  as  he  walks  backward  the  length 
of  the  rope  walk. 

The  "whirls,"  generally  a  dozen  in  num- 
ber, are  set  in  a  frame  in  which  is  a  large, 
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dAt-rimmed,  woolen  wheeL  Sometimes  the 
whciE-1  bv  dirrot  friction  spins  the  "whirls/" 
which  are  simplv  steel  hiX^ks  set  in  w»x>den 
spo»:)ls,  anJ  s«jmeiimes  iLe  "whirls"  are  spun 
ar>jund  bv  a  beii  which  passes  around  the 
wheel  and  all  of  the  spiX»ls. 

The  sp'inner,  after  placing  a  bundle  of 
dressed  hemp  around  his  waist,  with  the 
emls  in  front  of  him,  twists  some  of  it  in 
hi*  fingers  and  fastens  the  twisted  fibers  to 
one  of  the  whirl  L-i-jks.  An  a??istant  turns 
the  wh«rel  and  the  ii«>L»k  spins  ar«.nmd,  twist- 
ing the  fibers  to  the  right.  The sp»inner walks 
slowlv  Itaekward,  fe€-«liiig  out  the  hemp 
to  the  vara  bv  drawing  it  from  his  waist 
with  his  left  hand  and  lening  it  slip  be- 
tween the  thumb  and  fingers  of  his  right 
hand.  wLieh  are  f»rotecteil  by  a  piece  of 
wt>.ilt-n  •.-I'-riL 

He  tiik^-r  care  to  supply  the  hemp  eijually 
to  the  vani,  an-l  sees  that  it  enters  the 
rwis^ir  i  part  by  th'r  en«Is  and  not  in  the  mid- 
dle. As  the  yam  lengrhens  the  spinner 
thr»>ws  it  over  h*»ks  s*>t  in  p«:»sts  to  keep 
it  fr»:»m  the  fi«.->r.  and  wlien  he  reaches  the 
end  of  the  r«.»jie  walk  a  S4>c«»nd  spinner  takes 
the  viirn  in'in  the  whirl,  iiivos  it  to  another 
man,  wh«.»  attaches  it  t--  a  reel,  while  the 
se<*onJ  spiniiCr  }tc;;ins  his  back.vanl  journey 
•lown  the  rope  walk.  The  first  sjuuner 
h'dds  his  varn  tiirhtlv  s..»  that  ir  will  not 
untwist,  walks  toward  the  rei-l  as  his  yarn 
is  reeled  in,  anil  when  he  arrives  there  waits 
f«»r  the  SfivonJ  spinner,  wIim  attaches  his 
varn  to  the  one  first  nia^le,  so  that  the  vanis 
arc*  j«»inf«l  in  muc  o>ntiniious  piece. 

After  "warpinir"  or  stretching  the  yarn 
to  one  leniith,  it  is  i Kissed  throuirh  hot  tar. 
if  tarnMl  rr»pe  is  to  U^  made.  Tarred  rope 
is  not  so  strong  as  white  rope,  but  it  will 
last  loiiirer  when  exposed  to  water,  so  that 
almost   all  rope  is  tarred.     Sometimes  the 


varn  is  taken  from  one  reel  to  another  an< 
made  to  pass  through  hot  tar  on  the  way,  j 
roller  squeezing  off  the  surplus  tar,  so  tha 
juet  the  right  quantity  is  put  on.  Yam  fo 
cables  requires  more  tar  than  yam  for  haw 
ser-laid  rope,  and  for  standing  rigging  it  i 
sulficient  if  the  varn  be  merelv covered  witl 
tar. 

The  next  process  in  ropemaking  is  t 
form  the  strand.  A  D>pe  is  made  up  of  < 
certain  number  of  strands,  the  strand  bein; 
made  from  two  or  more  vams.    When  thre 

« 

strands  are  laid  or  twiste<l  together  the 
make  a  Lawser-laid  rope:  three  hawser 
laid  or  twisted  together  produce  a  cable-lai< 
rojiC  or  cable,  and  when  four  strands  ar 
laid  around  a  c«jre  or  central  strand  th 
r«'»r<-  is  called  a  "shrouddaid"  rope. 

The  yam  is  twiste^J  to  the  right ;  whei 
vams  are  made  into  a  strand  thev  an 
twistel  to  the  left :  the  three  strands  in  i 
hawser  are  twisted  to  the  right,  and  th( 
three  hawsers  which  make  the  cable  art 
twistel  to  the  left.  Thus,  in  each  succe^ 
sive  pnxess  the  twist  is  re-verse<l,  and  this 
serves  to  make  the  rope  tight  and  hard.  11 
the  twist  is  t«»  hard  the  rope  is  weakened 
and  the  principal  fault  in  hand-made  rop< 
is  due  to  the  fact  that  the  inner  strands  an 
lix»ser  than  the  outside  ones;  this  thro;*"; 
all  of  the  work  on  the  outside  strands,  fo 
thev  will  not  stretch  as  much  as  those  in 
side. 

In  forming  the  strand,  two  or  more  varn 
are  attacheii  to  a  single  hook  which  twist 
the  yam  to  the  left.  Then  three  or  mot 
yarns  are  attached,  separately,  at  one  en< 
to  as  manv  h«Xiks  as  there  are  vams,  A 
oi  the  yarns  are  hooped  together  in  a  sii 
gle  IkX'k  at  the  other  end,  and  this  hook, 
turned  in  an  opposite  direction  to  the  tui 
of  the  other  bxkks,  and  this  double  twii 
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ing,  regulated  by  the  ropemaker,  who  sees 
that  each  strand  gets  its  proper  twist,  lays 
the  rope.  This  twisting  is  done  by  a  ma- 
chine called  a  "former,"  which  travels  on 
rails  down  the  rope  walk.  Cables  are  made 
from  hawsers  in  the  same  way. 

Machines  for  ropemaking  are  composed 
of  revolving  or  twisting  parts,  standing 
parts,  and  reels  or  bobbins  on  which  the 
yam,  strands  and  rope  are  wound  as  fast 
as  they  are  made.  In  the  simplest  machine 
there  is  one  fixed  and  one  revolting  section. 
If  that  part  which  holds  the  bobbins  on 
which  the  yam  or  strands  are  reeled  is 
fixed,  then  the  part  which  receives  the 
twisted  product  on  reels  or  bobbins  re- 
volves. 

Some  machines  combine  the  operations 
of  forming  the  strands  and  laying  the  rope. 
In  this  machine  three  flying  or  revolving 
bobbins  form  the  three  strands.  All  of  this 
part  of  the  machine  revolves,  so  that  the 
three  strands  are  twisted  into  the  rope, 
which  is  reeled  up  as  fast  as  it  is  made  on 
the  revolving  portion,  which  receives  the 
strands  and  lays  them  into  rope.  This 
combination  makes  a  complicated  machine, 
with  many  gear  wheels  and  bobbins  and 
reels,  and  it  may  be  vertical  or  horizontal. 
Heavy  cables,  however,  are  still  laid  in  the 
old-fashioned  rope  walk. 

The  Chippewa  Indians  in  northern  Wis- 
consin make  crude  rope  in  a  primitive  man- 
ner from  the  inner  fibers  of  basswood  bark. 
They  loosen  the  fibers  by  beating  the  bark, 
and  after  cleaning  them,  twist  them  into 
yarn  and  strands,  afterward  twisting  the 
strands  into  rope.  They  do  not  rely  on  the 
twist  to  hold  the  fibers  together,  but  tie 
knots  in  the  rope  at  intervals,  and  it  is 
strong  enough  to  be  used  in  holding  their 
tepee  poles  together,  and  for  such  use  as 


the  Indians  put  it  to.  When  the  Puritans 
landed  in  New  England  they  foimd  the 
Indians  making  cord  and  twine  out  of  wild 
hemp,  which  they  heckled  and  sp\m  by 
hand.  Ropemaking  was  one  of  the  first  in- 
dustries established  in  America,  and  in  the 
eighteenth  century  American-made  rope 
was  held  in  high  esteem  all  over  the  world. 

V*         V*         V* 

SHODDY— WHAT  IT  IS   AND 
HOW  MADE 

Shoddy,  in  the  popular  sense,  is  applied 
to  clothing  of  inferior  quality.  To  the  av- 
erage mind  the  term  simply  means  that 
the  goods  are  poor,  and  the  uninformed  per- 
son has  practically  no  idea  of  what  shoddy 
really  is.  In  reality,  shoddy  is  a  commodity 
which  admits  of  a  great  deal  of  compari- 
son, for  in  the  business  world  no  less  than 
forty  different  grades  and  qualities  of 
shoddy  are  marked  and  sold,  and  instead 
of  shoddy  always  being  an  indication  of 
poor  goods  it  may  be  that  the  goods  are  all 
the  better  for  it. 

Shoddy  is  the  product  obtained  by  shred- 
ding woolen  cloth  into  wool  again.  It  varies 
as  greatly  in  quality  as  do  the  original 
wools.  It  is  used  in  combination  with  new 
wool  in  the  manufacture  of  all  sorts  of 
woolen  cloth,  and  if  the  dame  who  is  too 
proud  to  consider  for  a  moment  a  dress 
goods  which  contains  shoddy,  could  an- 
alyze some  of  the  combination  cloths  of 
wool  and  silk,  and  indeed  most  any  of  the 
woolen  or  semi-woolen  garments  she  wears, 
she  would  be  sure  to  find  more  or  less  of 
shoddy  in  them.  The  article  is  never  used 
alone,  and  is  chiefly  used  for  weight. 

The  manufacture  of  shoddy  commences 
with  the  collection  of  the  rags  from  which 
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it  is  made.  TLfr  ra^s  s^iLl  bv  the  pruJeLt 
hvUiewiie  to  tLe  itiiieraiit  veridfrr  are  re^-jl-i 
ro  the  rag  jobber.  There  are  a  i:U:nL<er  of 
•iealer-r  in  ra2=  in  this  countrv  ttLo  do  mil- 
lior.--  of  doilar-i'  worth  of  buiite^c  everv 
v^-ur.  ar.d  'he  jrh'>idv  manufacturer  obtains 
hi--  <'X*k  from  the^.  Before  being  shipped 
•o  the  s:-«>ldv-niiH  the  rairs  are  s-:»rtel,  and 
■he  •v.>:.>-r4  ...Le5  are  the  onlv  ones  used  for 
•he  yiTy'jT^:  in  han«L 

When  the  w.>  -len  rag?  c«>me  to  the  mill 
'n  jrreat  bundle^,  thev  ar.-  nrirt  dus:e«J. 
ili.xM  ■Vi>ol=  from  ever^Tvlit.re  are  thrown 
*//'j[^:'\jrT.  a::  color-,  s-i-ft  w...r:?Tt:-d?,  ror.irh 
yii^:\-j'.^  azA  a'l  the  re^t.  Thr  du-fting  is 
do:.-:-  r,.v  a  machine  '.vhich  wrv  much  rt- 
?^rr:/r.if-r  a  crairi  duster.  Tiie  rair:^  are 
thr>v.Ti  into  a  large  semicircular  tK'X  in 
which  revolves  a  lar^v  whf>el  ntted  with 
'.<ide  pad'ile-r.  The  light  du?t  is  blown  out 
£•  t:.*-  top  of  the  machine  and  the  heavy 
du>i  falls  out  at  the  b.-ttMrn.  After  being 
Thv'rou''hIv  dus:*-d  the  L'-.-'ds  are  sortt-d. 

<  Treat  heaps  of  them  are  thro^xTi  l»efore 
girl*  -'-iited  at  !on;r  and  wi-b.-  Ixnchrs.  Here 
piece  r y  piece  the  rai!s  an-  Hxamin»d  and 
rei^a rated  into  thn  maiiv  -Hnerf-nt  L'ra«les, 
bv  VAiii^'Tz  rendered  deft  bv  Ljn^r  practice. 
T?;r  r'i.er  irrad*:*,  iii«:h  iiS  tlic  several  w-.-r- 
sTr.!-.  •!.-  :\ij:  bii'.ck  Tailor  g.-j'l-.  the  li^rdit 
fl;irjrj  ]-,  -*'.cki:.Js  ar.d  the  lik* — then-  are 
f«^r-v  iTiid'-.r  to  be  made  out  «jt  tl;e  rrev»-ral 
kiii'lr  "f  r-loth  Ijei'.re  the  procr-s  is  rinislicd 
— are  -l.ro'.vn  to  themselves,  and  the  heavier 
iirix<\*'-  are  k'-T.-t  --eparare.  The  w..«rk  is  ilone 
raT'iilv.  ii.':.l  at  the  rate  of  -j.^  cents  a  hun- 
dr-'  1  iv/.::.K  the  idrls  niake  iio-.-d  waees.  In 
Hr:^';;^:.]  the  sorters  receive  S  cents  a  hun- 

A:*'-.'-  h"in:r  thus  sorted  ou^.  thr-  rairs  are 
fwr!.«  r  T.r'r'^r-d  for  di.-in'-nilrf-rnient  l.»v 
•f^'jfnrir'.:.'j   Tp.:i,   rlir-rn   n\\  jj^rtinn^  nf  cot- 


t->n.  even  to  :Le  smallest  bit  of  tliread.  Tl 
process  is  variei  and  differs  in  the  sever 
mills,  ai^d  one  of  the  secrets  of  the  trade 
in  this  f-^rtion  K*i  the  work.  In  the  ol 
prxv  ss  all  this  work  was  done  by  hand,  an 
in  the  •■11  C':un:rv  mills — at  least  in  some  i 
them — this  practice  is  still  continued.  I 
m-:-?:  American  mills,  however,  the  comp 
tition  has  l^v.nie  s*.-  strong  that  a  shorts 
and  cheaper  pr-i-oess  has  been  found  nece 
sarv,  an  i  instead  of  the  hand  work  the  co 
tor.  :s  take:,  .'lit  by  a  chemical  process. 

The  rails  f  r-i-m  the  s^jrting  room  are  take 
to  ai:o:h»rr  r-irriou  of  the  building,  and  ai 
T'lim:;ei   ::.*•  a  hot  bath.     The  water  i 

th:-  la"h  :-  id>:micallv  treated,  and  therei 

• 

lies  th^r  st^.T»^:.  Sulphuric  acid  is  the  chic 
oi'mj*-  nent  of  the  mixture,  and  the  exac 
forniula  vari-.-^.  This  bath  eats  out  all  th 
cotton,  reiidering  it  s*>  rotten  that  thi 
w.N.len  T»ivc»  -  will  fall  awav  from  it  whei 
tiitrt-  is  the  least  bit  of  force  applied 
Thenee  jh«.y  arv  thrown  into  a  patent  dry 
im:  arraniTrment  known  as  a  hvdro-ex 
traetor. 

This  machine  consists  of  a  large,  tub- 
like VLS.*»-'i  "f  sreeh  which  is  perforated  all 
fVt  r  with  h'.'les  "f  ffi^>J  size  about  two 
inr!:es  apart.  This  "basket,"'  as  it  is  called, 
is  ab"iu  tw..  fei.t  dt-ep  and  is  surrounded  by 
an  irtjn  vessel  constructed  so  as  to  catch  all 
water  whieh  cvmes  out  of  the  perforations 
in  the  l.-askcT.  the  whole  resembling  an  old- 
fa  shi-'ricd  stt  of  miller's  wheels  in  place. 
Tlit^  ra::s  are  throAni  into  this  basket,  and 
the  latti  r  is  so  cc'nnected  that  when  power 
is  apidiij'l  it  revolves  at  a  rate  of  about 
l.TifHi  revvlutions  a  minute.  The  water  in 
the  raL's  is  thus  forced  out  of  the  holes  in 
tlie  side  «'f  the  basket  by  the  centrifugal 
f'ln-e.  an«l  '.vhen  the  rags  are  removed  from 
this  extractor   they  are  about  as  dry  <^ 
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though  they  had  passed  through  an  ordi- 
naiy  clotheswringer. 

From  the  extractor  they  are  placed  in  a 
drier,  where  steam  pipes  are  run  above 
them,  and  a  current  of  air  is  forced  over 
the  pipes  and  through  the  rags,  emerging 
at  the  bottom  of  the  drier.  The  current  is 
controlled  by  a  revolving  fan,  and  the  drier 
generally  consists  of  a  long,  box-like  ar- 
rangement, the  upper  portion  of  which  is 
filled  with  the  steam  coils,  the  rags  being 
thrown  on  wire  netting  and  stretched  across 
it  transversely. 

When  thoroughly  dry  the  rags  are  run 
through  an  "extract  duster."  This  duster 
is  practically  the  same  as  the  one  used  at 
the  beginning  of  the  process,  except  that 
the  dusting  is  more  violent.  It  is  designed 
to  thoroughly  remove  every  portion  of  dust, 
cotton  parti  ties,  such  as  portions  of  thread 
or  small  patches  in  the  garment  dismem- 
bered, and,  in  short,  all  sulwtances  other 
than  the  pure  wool.  The  machine  does  the 
work  very  effectively.  Then  the  pure  woolen 
cloths  are  sent  to  the  dyerooms,  where  they 
are  dyed  as  wool  from  the  animal  would  b(*. 
Only  the  principal  colors  are  used — blues, 
blacks,  browns  and  the  like  —  the  several 
shades  being  obtained  by  the  mixture  of 
the  rags  in  the  process  later,  just  as  in  the 
work  with  new  wool.  The  mordant  used  in 
the  dyeing  process  is  the  ordinary  chrome 
mordant,  made  from  a  solution  of  bi- 
chromate of  potash  and  acetic  or  oxalic 
acid,  the  former  for  the  blues  and  the 
browns,  the  latter  for  most  of  the  other 
shades.  From  the  mordant  bath  to  the  dye 
vats  is  but  a  short  distance,  and  after  being 
boiled  the  requisite  time  in  the  color  vats, 
the  rags  are  again  passed  through  the  patent 
clotheswringer,  called  the  hydro-extractor, 
and  are  ready  for  the  final  process,  which 


is,  in  short,  the  tearing  of  the  rags  into  the 
original  wool. 

Before  being  shredded  the  rags  are  mixed 
so  as  to  form  the  shade  desired  in  the 
shoddy.  They  are  spread  out  on  a  floor  and 
are  mixed  by  hand,  there  being  no  small 
degree  of  skill  required  to  so  distribute 
goods  as  to  bring  a  new  color  by  the  com- 
bination, but  when  they  finally  are  properly 
mixed  the  rags  are  wet  down  with  ordinary 
wool  oil.  This  oil  is  thoroughly  shaken 
up  and  is  applied  to  the  rags  by  a  hand 
sprinkler. 

The  rag  picker  comes  next.  It  is  a  ma- 
chine simply  constructed,  consisting  of  a 
cylinder  revolving  in  a  circular  box.  The 
rags  are  fed  into  it  by  means  of  fluted  roll- 
ers, held  in  place  by  weights.  On  the 
cylinder  are  11,000  steel  i)ins,  so  arranged 
that  as  they  catch  the  rags  the  latter  are 
shredded.  The  threads  are  pulled  apart, 
and  when  the  threads  are  separated,  even 
they,  too,  are  separated  into  the  woolen 
hairs  which  compose  them.  The  rag  picker 
also  separates  the  good  wool  from  the  bad, 
throwing  the  latter  out  at  the  top  and  pass- 
ing the  former  out  at  a  point  below  the 
feeding  place,  but  on  the  same  side  of  the 
machine.  It  corresponds  to  the  wool  picker 
in  the  process  of  preparing  the  wool  from 
the  animal,  and  is  preliminary  to  the  work 
of  the  carding  machines  which  follows. 

The  carding  machines  comb  the  wool  par- 
ticles more  thoroughly,  and  turn  out  the 
product  ready  for  use  in  the  spindles  at  a 
woolen  mill,  in  connection  with  the  new 
wool  used.  The  product,  after  it  has  passed 
over  the  revolving  cylinders  of  the  carders, 
fitted  with  tlu^  thousands  of  small  teeth 
which  separate,  combine  and  reseparate 
it  time  and  again  until  it  is  thoroughly 
combed  out  and  mixed,  is  of  a  xmiform 
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shade  and  in  the  shape  of  long,  fluffy  rolls. 
It  is  then  packed  into  bales  under  hydraulic 
pressure,  and  is  shipped  in  this  form. 

As  it  is  used,  shoddy  may  or  may  not  be 
poorer  than  original  wool.  The  sboddymade 
from  the  ordinary  grades  of  woolen  rags 
is  not  so  good  as  the  new  wool,  for  although 
the  product  to  the  ordinary  observer  re- 
sembles the  new  wool,  the  hairs  are  shorter, 
and,  after  having  gone  through  the  wear 
and  tear  of  the  life  of  tlie  garment  and  tbe 
process  of  shredding,,  are  npt  so  strong.  Tbe 
shoddy  luadc  from  iine  woolen  goods,  such 
as  worsteds  or  fine  flannels,  is  in  many  re- 
spects better  than  the  new  wool  of  the  ordi- 
nary grades,  the  hairs  being  longer  and  the 
texture  finer. 

When,  therefore,  tbe  charge  is  made  that 
shoddy  is  used  in  the  construction  of  a  cer- 
tain cloth,  it  is  well  to  specify  what  grade 
of  shoddy  is  used,  and  what  quality  of  cloth 
the  combined  product  is  supposed  to  be,  for 
a  cloth  containing  a  good  grade  of  slioddy 
may  be  better  cloth  in  many  ways  than 
another  cloth  which  consists  entirely  of  new 
wool.  More  shoddy  is  manufactured  in  the 
United  States  than  in  any  other  country  in 
(he  world.  It  is  the  industry  which  makes 
$7  suits  and  $10  overcoats  possible. 


in  tbe  manufacture  of  brooms  to  a  greater 
or  less  extent  in  this  country,  and  there 
arc  as  many  more  establishments  engaged 
in  the  manufacture  of  the  supplies  needed 
in  broom  manufacture.  It  takes  about 
10,000  persons  to  keep  the  housewivea  of 
the  civilized  world  supplied  with  brooms. 
Broom-corn  grows  practically  the  same 
as  cane.  The  standard  variety  reaches  a 
height  of  about  eight  feet  on  an  average. 
The  dwarf  varieties,  used  in  tbe  manufac- 
ture of  wliisk  brooms  and  similar  articles, 


BROOM-UAKINQ     UACHINB 


BEOOH-COBN   AND   BROOM 
HAEINO 

Brooms  for  the  whole  world  are  made 
in  America,  and  the  greatest  broom-corn 
fields  on  earth  arc  about  Areola  and  Tus- 
cola, III.  A  few  brooms  are  made  in 
Europe,  but  far  the  greater  number  arc 
imported  from  this  country,  and  most  of 
them  from  a  district  included  within  a 
radius  of  200  miles  from  Chicago.  Thorr 
ore  about  1,100  establishments  interested 


grow  to  a  height  of  four  feet  or  there- 
abouts. Only  tbe  top  part  of  the  stock — 
the  "tassel" — is  used  iii  the  manufacture  of 
brooms. 

These  tassels  arc  shipped  to  the  factory 
in  bales  containing  from  200  to  300  pounds 
of  the  long  straws  bunched  together  on 
their  stems.  When  about  to  be  used,  the 
corn  is  taken  from  the  bale  and  immersed 
in  water  in  a  large  tank,  which  generally 
is  just  outside  the  door  of  a  long,  low, 
wooden  building,  the  typical  broom  factoiy. 
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After  receiving  a  bath  of  water  the  com  is 
dipped  in  a  dye  bath,  dark-green  in  color, 
yet  not  very  strong.  This  dye  brings  to 
the  corn  the  greenish  tint  characteristic  of 
good  brooms,  and  colors  the  red  portions  of 
the  stock  to  the  uniform  hue;  the  red  in 
the  com  is  considered  a  bad  point  in  qual- 
ity. 

After  its  dye  bath  the  com  is  thrown 
into  a  great  covered  box,  through  the  bottom 
of  which  arise  the  fumes  of  burning  sul- 
phur. This  process  of  bleaching  brings  to 
the  com  the  proper  yellow  body  color  and 
leaves  the  corn  in  a  condition  to  be  easily 
cut  with  the  knives  and  machines  of  the 
workmen.  When  first  it  comes  from  the 
field  it  is  too  brittle  for  work. 

After  being  bleached  the  corn  is  thrown 
on  a  large  table,  where  it  is  sorted.  First, 
the  stem  is  cut  off  just  above  where  the 
straws  commence  to  grow  out.  This  allows 
the  outside  and  lower  straws  to  be  stripped 
oflF,  and  these  are  the  best  quality  of  straws, 
and,  under  the  name  of  "hurl,"  are  used  for 
the  outside  of  brooms.  Other  straws  are 
stripped  off  and,  under  the  name  of  "self- 
working"  straw,  form  the  body  of  the 
broom. 

What  is  left,  under  the  name  "iiisiding," 
is  that  straw  on  which  the  broom  is  built. 
The  insiding  sometimes  is  divided  into  two 
qualities  and  the  self-working  straw  often 
is  called  the  "shouldering,"  as  it  is  used 
to  give  to  the  brooms  the  "shoulder"  por- 
tion of  their  form. 

^Vhen  the  broom  straws  are  thus  sorted 
they  are  turned  over  to  the  winder,  who 
builds  up  the  broom  on  a  machine  pecu- 
liarly crude  for  one  which  does  such  good 
work.  The  machine  consists  of  a  table- 
like arrangement,  at  the  edge  of  which  is 
a  revolving  hollow  shaft  into  which  a  ready- 


made  broom  handle  can  be  placed  and  there 
securely  clamped. 

A  spindle  of  broom  wire  is  arranged  so 
as  to  conveniently  play  upon  the  broom  han- 
dle as  it  revolves  with  the  hollow  shaft. 
Power  is  applied  by  means  of  a  "squirrel 
cage,"  so  that  the  machine  can  be  turned 
forward  and  controlled  at  will,  and  can  be 
reversed. 

In  the  lower  end  of  every  broom  handle 
a  small  hole  is  bored,  and  when  the  work- 
man has  placed  a  handle  in  the  winder  the 
end  of  the  wire  is  passed  through  this  hole, 
and  a  few  twists  of  the  machine  firmly  bind 
it  in  place.  Under  the  angle  of  the  wire, 
stretched  from  the  spindle  feeder  to  the 
broom  handle,  the  workman  places  a 
bunch  of  insiding  or  coarser  straw,  and 
gives  the  handle  another  turn  by  means  of 
the  squirrel-cage  arrangement. 

The  stub  ends  of  the  straw  are  then 
trimmed  off  with  a  knife  and  after  one  or 
two  rounds  of  wire  have  been  run  around 
the  handle,  bunches  of  the  shouldering  are 
bound  down  to  the  handle  on  opposite  sides 
of  the  piece,  and  after  the  stub  ends  of  this 
have  been  well  trimmed,  so  as  to  give  the 
shapeless  mass  something  of  the  form  it  is 
to  be  later,  a  strap  is  slipped  around  the 
whole  and  is  fastened  so  as  to  hold  the  flv- 
ing  straws  in  place. 

The  wire,  too,  is  held  in  place  for  the 
time  being  by  a  strong  tack  driven  into  the 
handle  so  as  to  cover  the  wire  with  the 
head.  The  workman  then  takes  two  large 
bunches  of  the  finer  straw — the  covering — 
and  as  the  broom  handle  is  revolved  he 
dexterously  spreads  the  covering  around 
the  whole  mass.  This  coating  of  the  finer 
straw  is  repeated,  and  the  whole  is  again 
held  in  place  1)V'  a  strap.  The  ends  of  the 
finer  straw  are  trimmed  and  the  wire  is 
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fastened  by  a  tack,  around  which  it  is 
wound. 

A  **lock,"  or  tin  covering,  of  fancy  shape 
and  design,  is  tacked  on  the  handle  so  as  to 
cover  the  ends  of  the  straws,  and  a  string 
replaces  the  strap  as  the  broom  is  un- 
damped from  the  machine  to  be  passed  to 
the  presser  and  sewer. 

The  broom  press  is  simply  an  improved 
form  of  vise,  so  made  that  a  broom  can 
be  placed  in  it,  handle  downward,  and  con- 
siderable pressure  be  applied  to  it.  Most 
hand  presses  are  formed  of  two  very  strong 
boards  securely  bolted  upright  to  a  base, 
which  permits  them  to  move.  These  boards 
are  brought  together  at  the  top  to  form  the 
vise  by  a  double  lever  which  produces  great 
jiressure  l)etween  them  with  a  compara- 
tively small  use  of  hand  power — two  horse- 
power pressure  being  applied  in  most  cases. 
Other  presses  consist  of  a  similar  clamp  ar- 
rantrement  worked  with  a  screw.  These  are 
considered  easier,  but  less  effective  in  op- 
eration. Into  one  of  these  presses  the 
broom  is  i)laced  and  the  i)r(?ssure  applied. 
The  straw  is  forced  into  alM)ut  the  shape 
usnaliv  seen  in  brooms,  and  the  workman 
then  sews  it. 

A  strong  flax  cord  of  fancy  color  is 
passed  around  the  broom  twice,  and  the 
workman  then  threads  his  needle  with  it 
and  passes  it  through  the  broom  at  intervals 
of  about  an  inch,  all  the  way  across.  The 
needle  used  is  large,  with  blunt  ends,  and 
has  the  evo  in  the  middle.  The  sewer  wears 
a  thick  leather  palm  for  a  thimble,  and  the 
sewing  is  done  with  remarkable  deftness. 
When  the  sewini'  across  the  broom  is  com- 
])lctc(l  the  handle  of  the  broom  is  forced 
further  into  the  ])ress,  and  another  S(»ani  is 
sr\ve<l.  in  the  best  hrnnnis  four  seams  are 
taken,  in  the  cheaper  grades  three  and  in 


poor  grades  only  two  are  taken.  After 
being  sewed  and  pressed  the  brooms  are 
"scraped"  or  combed  out  by  a  large  woodeD 
cylinder,  from  which  project  many  sharp 
spikes.  The  finishing  process  is  the  trim- 
ming of  the  broom  off  square  at  the  end. 

The  machinery  and  processes  thus  de- 
scribed are  in  use  in  most  of  the  factories 
over  the  country,  especially  where  the  best 
brooms  are  made.  The  machinery  is 
crude  but  effective.  Steam  machinery  has 
been  introduced  with  but  little,  if  any, 
success.  A  workman  can  press  and  sew  ten 
dozen  brooms  a  day,  and  a  machine  is 
claimed  to  have  a  capacity  of  forty  dozen 
brooms  a  day  with  a  man  and  a  boy  nm- 
ning  it.  This  rate,  however,  is  not  main- 
tained by  a  machine  in  actual  work. 

There  are  many  special  materials  de- 
manded in  broom  making.  The  wire,  for 
instance,  is  a  peculiar  steel,  tin-plated 
article,  most  of  which  is  made  in  Massa- 
chusetts. The  broom  handles  are  generally 
of  hard  maple  taken  from  the  Michigan 
groves.  Often  they  are  made  of  ash  and 
bass  wood.  The  tacks  used  are  of  a  special 
make,  tinned,  strong  and  not  brittle.  The 
cord  for  sewing,  generally  of  yellow  or 
green  or  red,  is  of  a  wonderfully  strong 
flax  spinning. 

Every  season  nearly  six  thousand  acres 
of  broomcorn  are  planted  and  jgrown  along 
the  line  of  the  Illinois  Central  railroad  in 
central  Illinois.  A  number  of  farmers  in 
that  part  of  the  state  have  made  this  their 
j)rinci})al  crop  for  many  years  and  it  has 
proved  profitable.  Consequently  Illinois 
has  the  largest  broomcorn  field  in  the 
world. 

Much  corn  is  raised  in  Kentucky,  3^is- 
souri,  Kansas,  Texas  and  other  states,  but 
the  crops  are  scattered  and  insular  and 
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are  not  of  so  much  profit  to  the  producer. 
The  corn  seems  to  thrive  best  on  timber- 
land  soil,  and  the  rich,  black  loam  of  the 
greater  portion  of  Illinois  is  too  rank  for 
it,  the  product  from  such  soil  being  very 
coarse,  red-topped  and  kinky,  the  latter 
quality  being  fatal  to  its  usefulness. 

The  varieties  considered  the  best  are 
known  as  Missouri  evergreen,  Kentucky 
green,  and  shaker  green.  The  corn  is 
graded  by  its  color,  fiber  and  general  con- 
dition. The  corn  of  the  best  fiber  is  raised 
in  Texas,  where  often  the  straws  are  four 
feet  long.  This  sort  of  straw  is  especially 
valuable  for  covers.  For  ordinary  work 
short  but  fine  fibercd  corn  is  considered  the 
best  and  this  is  the  sort  generally  raised  in 
Illinois.  Brooracoru  first  grew  in  the 
swamp  lands  of  South  America. 

i^v       vV       c^^ 

WIRE  AND  ITS  MANIFOLD  USES 

This  has  been  called  the  "age  of  wire." 
The  man  who  baptized  the  last  quarter  of 
the  nineteenth  century  with  this  synonym 
for  "fin  de  siecle"  referred  to  telegraph  and 
telephone  wires,  but  he  builded  bctt(ir  than 
he  knew.  The  many  common,  every-day 
things  into  which  wire  enters,  either  as  an 
essential  constructive  clement  or  an  impor- 
tant factor,  justifies  any  one  in  calling 
these  years  the  "age  of  wire."  Besides  the 
himdreds  of  thousands  of  miles  of  wire 
which  are  strung  on  telephone,  telegraph 
and  trolley  poles,  the  hundreds  of  thou- 
sands of  miles  used  for  fencing,  and 
innumerable  miles  wound  around  field 
magneto  and  armatures  of  dynamos  and 
motors,  coils  and  transformers,  and  other 
things  accessory  to  the  electrical  indus- 
try, wire  is  woven  into  hundreds  of  thou- 


sands of  square  yards  of  netting,  cloth  and 
screens;  tons  of  it  are  made  into  pins, 
needles,  hairpins,  and  hooks  and  eyes;  mil- 
lions of  pounds  are  cut  to  lengths,  headed 
and  pointed  into  nails  of  all  kinds;  vast 
quantities  are  curled  into  corkscrews;  tons 
upon  tons  of  it  are  sewed  into  books,  pam- 
phlets and  magazines ;  miles  upon  miles  of 
it  are  put  into  pianos  and  other  musical 
instruments,  and  every  day  brings  forth 
some  new  use  for  the  valuable  metallic 
string.  • 

One  of  the  most  recent  utilizations  of 
wire  is  found  in  its  adaptation  as  a 
strength-giving  covering  for  steam  pipes. 
The  plan  of  winding  steam  pipes  over 
eight  inches  in  diameter  with  copper  wire 
is  pronounced  by  engineers  to  be  an  im- 
portant innovation,  since  the  wire  doubles 
the  bursting  strength  of  the  pipe  so  wound. 
Copper  pipe  is  treated  in  this  way,  and 
another  important  result  has  been  secured, 
for  the  thickness  of  the  sheet  copper  com- 
posing the  pipe  may  be  reduced  to  the 
minimum  without  ^weakening  it. 

In  practice  the  copper  pipe  is  wound 
with  steel  wire,  the  copper  of  the  pipe  being 
reduced  to  the  thinnest  possible  gauge.  The 
spaces  l)etween  the  wire  and  coils  are  filled 
in  with  copper,  deposited  there  by  the  proc- 
ess of  electroplating,  and  thus  increased 
strengtb  all  around  is  secured. 

Perhaps  the  most  interesting  phase  of 
thi^  use  of  wire  comes  in  winding  great 
pieces  of  ordnance  to  increase  the  strength 
of  the  monstrous  cannons.  Wire-wound 
guns  have  reached  their  highest  state  of 
development  in  England,  and  many  of 
Great  Britain's  new  battleships  are  armed 
with  them.  Although  the  j)ractice  of  wind- 
ing guns  with  wire  began  but  a  few  years 
ago,  in  England  hundreds  of  such  guns, 
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ranging  from  12-pounder8  used  by  the 
horse-artillery,  to  the  enormous  12-inch 
guns  which  stick  their  wicked  noses  through 
the  portholes  of  barbettes  and  turrets  on 
modern  English  battleships,  are  found  in 
his  majesty's  service  on  land  and  sea. 

The  system  of  winding  a  large  gun  with 
wire  is  simple,  for  it  is  done  in  a  lathe 
which  is  but  an  exaggerated  form  of  the 
machine  found  in  any  shop.  The  wire  used 
is  steel,  and  is  ribbon-shaped  instead  of 
round.  For  a  12-inch  gun,  which  weighs 
46  tons,  tlie  dimensions  of  the  wire  are 
6-lOOths  by  2r)-100ths  of  an  inch,  and  102 
miles  of  wire  are  wound  around  the  barrel. 

The  wire  is  not  wound  around  the  barrel 
proper  of  the  gun,  but  around  the  steel 
hoops  which  are  shrunk  around  the  tube 
that  carries  the  projectile.  The  tube  of  the 
gun  is  first  surrounded  with  layers  of  steel 
hoops,  or  in  the  case  of  the  new  12-incli 
guns,  with  one  steel  hoop  which  grips  the 
tube  from  end  to  end.  Over  these  steel 
hoops  the  wire  is  wound  in  successive  lay- 
ers, varying  in  diflFcrent  guns  from  nine 
to  seventy-eight  layers  in  depth.  The  gun 
to  be  wound  is  ^'chucked"  in  a  lathe,  and 
the  drum  on  which  the  wire  is  wound  is 
[)laced  over  the  gim  on  a  shaft  which  auto- 
maticallv  works  with  the  lathe  and  is  con- 
trolled  bv  a  brake. 

The  end  of  the  wire  is  tucked  under  a 
ring  of  metal  on  the  gun  and  screwed  down, 
and  then  the  power  is  put  on  to  the 
lathe,  which  turns  the  gun  around,  winding 
the  wire  around  as  it  revolves.  The  steel 
ribbon  is  wound  on  the  barrel  of  the  piece 
at  an  average  strain  of  40  tons  to  the  square 
inch,  and  the  wire,  reeled  off  the  drum,  is 
"spooled*'  on  the  cannon  until  the  desired 
number  of  layers  nn?  in  place.  Then  the 
last  end  of  the  wire  is  screwed  down  under 


a  metal  ring,  which  is  turned  down  to  the 
face  of  the  wire. 

When  the  winding  is  complete,  steel 
hoops  are  shrunk  on  over  the  wire,  so  that 
the  exterior  of  the  gun  does  not  show  that 
wire  is  used.  Thus  a  wire-wound  12-inch 
gun  consists  of  four  tubes  or  cylinders; 
first,  the  barrel  proper,  then  the  steel  hoop 
shrunk  over  the  inner  tube,  next  the  wire 
cylinder  made  of  many  layers  of  steel  rib- 
bon, and  last  the  external  steel  hoop  shrank 
over  the  wire. 

Guns  are  wound  with  wire  to  increase 
the  transverse  strength,  so  that  danger  from 
bursting  is  reduced  to  almost  "nil,"  as 
engineers  put  it.  It  is  said  by  naval  ex- 
perts that  the  powder  is  not  made  that  can 
burst  a  wire-wound  gun,  for  the  very  nature 
of  the  material  and  the  way  it  is  laid  on 
regulates  the  tension,  so  that  the  whole  of 
the  material  of  the  gim  takes  up  its  proper 
proportion  of  the  strain  when  the  pressure 
is  greatest,  which  is  at  the  moment  of  fir- 
ing. 

The  wire  is  wound  on  under  such  great 
tension  that  it  practically  becomes  part  of 
the  hoop  which  it  envelopes.  This  hoop  is 
shrunk  over  the  tube  with  such  extreme  care 
that  it  is  one  with  the  tube,  so  that  the  en- 
tire fabric  of  the  gun,  althougli  made  up 
of  four  layers,  responds  at  once  and  at  the 
same  time  to  any  pressure,  and  the  office  of 
the  wire  is  to  distribute  this  pressure  over 
the  whole  piece.  The  hoops,  besides  giving 
transverse  strength  to  the  tube,  also  give 
the  gun  "girder"  or  longitudinal  strength, 
so  that  it  is  stiff  and  will  not  bend  under  its 
own  weight.  The  wire  does  not  give  girder 
strength  to  the  gim.  It  is  there  for  another 
juirpose. 

It  was  feared  at  first  that  a  shock  strik- 
ing the  wire  would  break  through  several 
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layers  and  the  wire  would  uncoil.  But  it 
has  been  found  that  the  friction  between 
the  strands  of  wire  is  so  great  that,  even 
though  several  layers  be  cut,  the  wire  will 
not  loosen.  And  then  care  is  taken  in  wind- 
ing the  gun  to  tuck  under  the  wire  at  in- 
tervals. 

The  process  of  winding  guns  with  wire 
has  lessened  the  time  consumed  in  making 
a  large  piece  considerably.  Prior  to  the  in- 
troduction of  the  wire-winding  system,  from 
fourteen  to  sixteen  months  were  consumed 
in  making  a  twelve-inch  gun,  but  now  it  is 
made  in  less  than  ten  months.  Of  this  time 
four  to  five  months  are  taken  up  in  the  pre- 
liminary work  of  forging,  turning,  anneal- 
ing and  testing;  from  six  weeks  to  two 
months  are  used  for  winding,  and  the  bal- 
ance in  finishing  the  gun. 

The  constructive  work  leading  up  to  the 
wire  winding  consists  of  forging  the  tube 
from  the  steel  ingot  and  rough-boring  the 
forging.  At  the  same  time  the  hoops  for 
the  jacket  are  passing  through  the  same 
process,  and  when  the  tube  is  annealed, 
hardened  and  annealed  again  the  hoops  are 
shrunk  on  by  heating  them  until  they  ex- 
pand enough  to  permit  the  workman  to  slip 
them  over  the  tube.  Then  the  gun  is  wound 
with  the  wire,  the  outer  hoops  are  shrunk 
on,  the  i\A>e  is  bored  and  rifled.  The  riflinir 
is  a  delidate  operation,  requiring  tlic  best 
tools  and  most  skillful  workmen,  for  each 
groove  must  be  cut  separately,  and  there  are 
forty-eight  grooves,  all  of  which  must  be 
exactly  alike. 

The  hardening  at  the  Woolwich  arsenal 
in  England  is  done  by  heating  the  tube  and 
plunging  it  in  a  bath  of  oil.  In  annealing 
the  tube  it  is  heated  to  about  900  degrees 
Fahrenheit  in  a  suital)le  furnace,  and  al- 
lowed to  cool  gradually. 


Although  wiring  guns  is  a  modern  proc- 
ess, the  very  first  cannons  made  were  wound 
with  rawhide  and  leather  to  increase  the 
transverse  strength,  and  shotgun  barrels 
were  made  some  years  ago  by  winding  soft 
iron  wire  on  a  mandrel  and  welding  the 
wire  in  one  solid  piece. 

t5*     t5*     J* 

FIREWORKS   AXD    THEIR 
MANUFACTURE 

When  Thomas  Jefferson  wrote  an  ac- 
count of  the  adoption  of  the  Declaration  of 
Independence,  he  said  that  in  years  to  come 
patriotic  Americans,  no  doubt,  would  cele- 
brate the  day  by  memorial  exercises, 
speeches  and  songs,  and  by  the  firing  of 
salutes  with  cannon  and  the  burning  of  fire- 
works and  illuminations.  It  is  not  likely 
that  in  his  most  prophetic  moments  the 
author  of  the  Declaration  foresaw  how 
literally  and  extravagantly  his  suggestion 
would  be  carried  out.  The  amount  of 
money  burned  up  annually  in  the  ex- 
plosion of  fireworks  on  the  Fourth  of  July, 
not  to  speak  of  the  incidental  conflagrations 
that  occur  in  every  city  as  a  result  of  care- 
less celebration,  is  almost  incalculable.  The 
same  amount  expended  in  another  way, 
within  the  course  of  a  century,  would  erect 
public  libraries,  schools,  memorial  build- 
ings and  monuments  to  celebrate  the  gain- 
ing of  our  national  independence,  in  every 
town  and  village  in  the  United  States. 

Nevertheless  it  is  hardly  to  be  expected 
that  the  national  habit  will  change  abrupt- 
ly, or  that  the  manufacturers  of  fireworks 
will  find  their  business  diminished  as  a 
result  of  a  sudden  increase  in  popular  wis- 
dom. 

The  American  fireworks  makers  are  far 


Thif%4^  XOe  All  Should  Kjnotu 


by  girls  who  arrange  a  number  of 

,  of  the  thin,  tough    paper    upon    a 

mg  marble  slab,  brush  paste  upon  the 

of  the  sheets,  and  with  the  palms  o* 

aand  roll  the  firecrackers,  one  at  a  time, 

r  the  paper,  thus  coating  them.     The 

icrackers  are  dried  for  some  time  and 

en  packed,  and  are  ready  for  the  Fourth 
.  July. 

The  Chinese  or  the  Hindus  were  the 
irst  makers  of  fireworks,  and  probably 
gunpowder  or  something  like  it  was  Inirned 
on  festival  days  several  thousands  of  years 
ago  in  China.  The  plains  of  China  and 
India  have  large  dei)osits  of  saltpeter, 
which  is  one  of  the  chief  ingredients  of 
gunpowder.  It  is  supposed  that  the  first 
man  who  made  gunpowder  was  an  Indian 
or  Chinese,  and  that  the  discovery  was  acci- 
dental. For  years  saltpeter  was  called 
'^Chinese  snow  "  and  the  records  of  earlv 
travelers  through  China  show  that  the  Chi- 
nese used  their  *^snow"  to  make  "earth 
thimder"  and  "devouring  fire.''  The  acci- 
dental discovery  that  a  mixture  of  charred 
wood  and  saltpeter  would  make  a  flashing 
material,  easily  led  to  mixing  sulphur  with 
it,  and  gunpowder  was  the  result. 

Xow  nitrate  of  potash  and  chlorate  of 
potash  are  two  of  the  most  imi)ortant  con- 
stituents of  fireworks.  They  supply  the 
oxygen  which  is  recjuired  in  an  explosive, 
for  an  explosive  is  nothing  but  quick  com- 
bustion, and  combustion  cannot  take  place 
without  oxygen.  Heat  of  course  must  be 
applie<l  to  start  the  oxygen,  and  this  is 
done  either  by  percussion,  as  in  a  cartridge, 
or  by  a  burning  fuse,  as  in  a  skyrocket. 

In  fireworks  the  colored  effects  are  given 
by  \\\f'  burning  of  sulphur,  suli)hides  of 
irvrTjic.  iron  and  steel  filings,  and  other 
•'fc^n*]*.  -'K*ij  a-  sr»^lium,  which  gives  a  yel- 


low fire,  calcium' red,  strontium  crimsoi 
barium  green,  and  copper  green  and  blu< 
when  reduced  to  powder  and  mixed  wit 
the  oxidizing  agents. 

But  whatever  the  mixture  is,  it  mui 
have  something  to  supply  the  oxygen,  an 
it  is  said  the  Chinese  found  that  out  near) 
2,000  years  before  Columbus  discovere 
America.  Now  they  make  their  gunpowdc 
according  to  the  white  man's  method,  bu 
immense  quantities  of  roman  candles,  sk^ 
rockets  and  pin-wheels  of  English  an 
American  manufacturers,  and  in  a  fe 
years  may  have  to  come  to  America  fc 
their  firecrackers. 

i^v      ^2^      v^ 

MATCH  MAKING  IN  VA3I0US 

COUNTRIES 

One  of  the  evils  which  the  working  pe< 
pie  of  France  are  trying  to  remove  from  th 
industrial  body  is  the  use  of  white  pho 
phorus    in    the   manufacture    of    match' 
The  poisonous  fumes  rising  from  the  p/ 
in  which  the  material  is  heated,  and 
constant   handling  of   the   stuff,   give 
workmen  in  match  factories  the  hor 
phosphorus   necrosis,   a   disease   whic^ 
tacks  the  bones,  disintegrating  the  t 
and  causing  untold  suffering.    The  I 
government,  which  has  a  monopoly 
manufacture,    has    endeavored    to 
matchmakers  to  dailv,  before  leav 
works,  gargle  their  throats  wdth  ch' 
potash,  a  counter-poison  to  phosph 
the  working  people  do  not  observe 
and   in  turn   ask  the   governmc 
amorphous  phosphorus  and  salts 
instead  of  white  phosphorus, 
material  is  the  cheapest,  howev 
slow    poisoning    of    French    r 
still  goes  on. 
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The  French  method  of  making  matches 
differs  in  some  particulars  from  that  i-m- 
pii'veii  in  Sweden  and  this  country.  The 
French  match  is  made  of  splints  produced 
frDin  fir  and  poplar  wood,  except  when  the 
splints  come  from  Russia,  wherf  vast  ipiaTi- 
lities  are  made  from  the  aspen  irei^. 

The  splints  are  made 
\>y  machines,  which 
turn  out  iihout  SOO,- 
000  an  hour  eacli, 
and  one  of  the  great 
fiijvernment  works  in 
France  uses  up  uvlt 
24,000,000  of  these 
aplints  in  a  day.  Tlipy 
arrive  at  the  factiir\' 
in  large  cases,  and  are 
sent  through  the  works 
in  hatches  of  7,000  or 
8,000  at  a  time,  ea.-h 
batch  heing  arraDgi<l 
in  a  square  frame 
called  a  "hattean." 

A  splint-laden  hat- 
teau  is  placed  in  a 
machine,  which  aiiti>- 
matically  at'parates  ibt- 
splints,  80  that  enfh  nf 
the  7,000  has  a  liitlr.^ 
space  aronnd  it,  and  \a 
thus  isolated  from  its 
neighhors.  When  tin.' 
splints  are  arranged 
in  this  manner  thi 
they  are  held  is  called 
capped 


tissue-eating  vapors  that  they  work. as  un- 
concernedly as  if  the  air  were  pure  and 
wholesome. 

The  visitor,  however,  is  seldom  able  to 
remain  in  the  room  more  than  a  min- 
lit'.'  or  two  lit  a  lime,  for  the  fnnie-i 
cau^c  uiiv.,iiir..-llaljk'   cu.igliiiig,   and   ch^ik- 
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form  in  whish 
"prt'Ss,"  and  it  is 
3  side,  leaving  the  other  with 
the  splint  heads  exposed.  The  presses  are 
carried  to  the  dipping-room,  which  is  filled 
with  the  poisonous  vapors  of  phosphorus 
and  sulphur.  The  men  who  lahor  in  this 
place  are  so  accustomed  to  the  irritating. 


ing  and  gasping  add  to  the  discomfort. 
In  one  comer  of  the  room  stands  a  vat  in 
which  melted  sulphur  is  held.  The  work- 
man, taking  the  press  in  both  hands,  dips 
the  splints  in  the  compound  two  or  three 
times,  withdrawing  the  press  with  a  jerky 
motion  which  shakes  off  the  surplus  sul- 
phur.    The   splints  are  prepared  for  the 
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sulphur  bath  by  being  heated.  The  phos- 
phorus compound  is  made  into  a  paste  and 
spread  evenly  over  iron  plates,  which  have 
the  same  area  as  the  presses.  After  the 
splints  have  been  dipped  in  the  sulphur, 
the  press  is  laid,  open  side  dowi^n,  upon  the 
paste-covered  iron  plates,  and  the  splints 
are  gently  forced  into  the  sticky  mixture. 

When  withdrawn  from  the  paste  each 
splint  has  a  little  knob  of  phosphorus  on  it, 
4nd  has  become  a  match.  A  drying  opera- 
tion, which  gives  the  phosphorus  tips  a 
glossy  consistency,  follows,  and  then  the 
presses  are  taken  to  a  machine  which  takes 
the  matches  from  the  press  and  places  them 
uniformly,  and  with  heads  all  pointing  in 
the  same  direction,  in  another  form.  From 
this  form  the  matches  arc  placed  in  boxes, 
either  by  machinery  or  by  the  skillful  fin- 
gers of  girl  operatives.  The  form  is  laid 
in  the  machine  and  is  covered  with  glass, 
so  that  the  girl  can  watch  the  descent  of 
the  matches,  which  fall  down  of  their  own 
weight. 

At  the  bottom  of  the  form  is  an  opening, 
just  the  size  of  the  inside  of  the  box.  Back 
of  and  opposite  to  this  opening  is  a  plunger 
of  the  same  size,  which  shoves  forward  and 
through  the  opening  just  enough  matches 
to  fill  the  box  wliich  is  held,  to  the  opening. 
Three  girls  work  at  each  box-filling  ma- 
chine; one  fills  the  boxes,  the  other  two 
close  them.  They  fill  on  an  average  of 
20,000  boxes  in  eleven  hours,  and  each 
makes  about  70  cents  a  day.  In  filling 
boxes  by  hand  the  girls  become  so  expert 
that  they  can  take  up  the  exact  number  of 
matches  required  each  time. 

With  the  exception  that  neither  sulphur 
nor  phosphorus  is  used  for  tipping  matches, 
the  7)rocess  in  Swculon  is  about  the  same  as 
it  is  in  France.     The  Swedish  matches  are 


"safety"  matches  that  can  only  be  lighted 
when  scratched  on  a  prepared  surface,  and 
the  tipping  compound  is  a  paste  of  chlorate 
of  potash.  The  igniting  surface,  which  is 
placed  on  both  sides  of  the  match  box,  is 
a  paste,  of  which  sulphide  of  antimony  and 
red  phosphorus  are  the  principal  ingredi- 
ents. This  paste  is  laid  on  the  sides  of  the 
boxes  by  a  machine,  which  passes  the  boxes 
between  two  rollers  that  are  charged  with 
paste.  As  the  procession  of  boxes  moves 
between  the  rollers  they  spread  the  paste 
evenly  on  the  sides,  and  then  the  boxes  are 
laid  away  until  the  paste  is  dry. 

A  long,  cool,  dry  room  is  required  in  the 
manufacture  of  wax  matches.  The  splints 
are  made  of  cotton  thread,  covered  with 
stearin e  or  paraffin.  The  wax  match  is  a 
mijiiature  candle,  and  its  little  wick  is  madt^ 
of  from  ten  to  twenty  threads,  depending 
on  the  thickness  of  the  match.  This  cotton 
wick  is  Avound  in  large  balls,  held  on  reels 
at  one  end  of  a  long  room. 

The  paraffin  is  melted  in  a  long  bath  and 
portiouj?  of  it  are  dipped  out  and  placed  in 
small  pans,  through  which  the  thread  is  con- 
ducted. The  wax-coated  thread  passes  from 
the  first  pan  of  paraffin  through  a  steel  die, 
which  scrapes  off  the  excess  of  wax  and 
prepares  it  for  the  second  coat.  From  this 
pan  the  tw^ice-coated  thread  passes  through 
a  steel  die,  in  which  the  hole  is  slightly 
larger  than  the  first,  and  the  third  and  last 
pan  has  a  die  which  gives  the  waxed  thread 
the  proper  diameter.  Then  the  paraffin- 
covered  wick  is  taken  to  a  large  drum  at 
the  far  end  of  the  room,  on  which  it  is 
slowly  wound. 

As  the  wick  hangs  in  the  air  in  going 
from  the  last  pan  to  the  winding  druni, 
the  paraffin  cools  and  is  quite  solid  when  it 
reaches  the  drum.    If  the  wick  is  not  coated 
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tfttflSciently  the  drum  is  taken  to  the  end  of 
the  room  in  which  the  reels  stand^  and  an- 
other coating  of  wax  is  put  on.  The  wick 
is  cut  to  match  lengths  in  a  cutting  ma- 
chine,  and  then  the  wax  splints  are  dipped 
in  the  lighting  compound. 

Matches  that  will  bum  in  spite  of  rain 
and  wind  are  called  "fusees."  The  splints 
are  dyed  blue  by  boiling  them  for  several 
minutes  in  a  composition,  and  then  they 
are  dipped.  The  burning  composition  is  a 
mixture  of  i)ota8h  and  ground  sawdust,  and 
this  thick  paste  is  put  on  the  splints  in  three 
dipping  operations,  which  give  the  match 
head  a  pear  shape.  The  igniting  compound 
can  only  be  fired  by  rubbing  it  on  a  pre- 
pared surface,  similar  to  that  used  for  safe- 
ty matches. 

In  fact,  the  fusee  is  but  a  safety  match, 
with  a  knob  of  ground  sawdust  and  potash. 
The  inflammable  tip  ignites  this  composi- 
tion, which  sizzles  and  sparkles  for  a  num- 
ber of  seconds,  no  matter  how  much  it  is 
exposed  to  the  wind.  These  matches  are 
packed  in  boxes  by  hand,  for  the  shape  of 
the  head  makes  it  difficult  for  machinery  to 
do  this  work.  All  of  the  wooden  splints  of 
safety  and  inextinguishable  matches  are 
paraffined,  so  that  the  wood  is  rendered 
more  inflammable. 

The  French  government  pensions  its 
matchmakers  after  thirty  years  of  service. 
The  pensions  for  men  average  about  $120 
a  year  and  for  women  $80.  And  it  also 
pays  the  surgeons  who  operate  upon  victims 
of  necrosis,  caused  by  the  white  phosphorus 
tised.  It    it    it 

I^W        i^V        (^* 

VENEERS  FOB  FINE  FURNITURE 

It  would  surprise  the  average  man  to 
know  how  little  of  the  genuine  there  is  in 
modern  furniture.     Not  all  is   mahogany 


that  is  sold  as  such,  and  the  "solid"  oak 
frequently  is  two-thirds  basswood.  Since 
the  days  of  Pliny  veneers  have  been  used 
to  give  a  handsome  and  costly  exterior  to 
cheap  insides,  and  to-day  veneers  are  used 
more  generally  than  pver  before,  and  their 
use  is  steadily  increasing.  Manufacturers 
say  that  because  a  piece  of  furniture  is  ve- 
neered is  nothing  against  it;  that  as  a  mat- 
ter of  fact  veneered  goods  have  an  advan- 
tage over  the  solid.  They  neither  warp  nor 
check,  and  the  matter  of  cost  is  an  impor- 
tant factor  to  the  man  of  small  means  and 
large  desires  in  the  furniture  way, 

A  bedroom  set  of  solid  mahogany  would 
cost  a  small  fortune,  and  with  all  of  its  cost 
it  would  not  be  as  handsome  to  look  upon  as 
one  in  which  veneers  are  used.  Veneer  cut- 
ting has  been  reduced  to  a  science,  and  by 
modem  methods  effects  in  grain  and  figure 
are  secured  which  the  ancients  never 
dreamed  of^  and  which  cannot  be  produced 
by  the  most  ingenious  straight  sawing. 

Properly  speaking,  a  veneer  is  a  thin 
sheet  of  wood  to  lay  upon  a  cheaper  ma- 
terial to  give  it  the  appearance  of  the  more 
costly.  Wood  is  cut  thin  to  be  used  in  the 
manufacture  of  berry  boxes,  baskets,  casks 
and  other  commodities,  but  the  veneer  cut- 
ter does  not  regard  the  producer  of  berry 
boxes  as  belonging  to  his  class,  any  more 
than  the  eabiiietniakcr  looks  upon  the  car- 
penter as  one  of  his  craft  simply  because 
they  use  certain  tools  in  common. 

Xew  York  is  the  great  veneer-producing 
center  of  the  country,  and  then  come  in  the 
order  of  importance  Boston,  Grand  Rapids, 
Cincinnati  and  Chicago,  with  a  few  scat- 
tering producers  at  other  points.  Mahog- 
any, the  king,  queen  and  whole  royal  fam- 
ily of  the  cabinet  woods,  leads  the  list  of 
material  most  used  for  veneers.    Other  ior- 
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rapidly  widen  as  the  cutting  pro- 
gresses, until  they  are  the  width  of  the  semi- 
circle described,  with  the  outside  as  a  cen- 
ter. In  the  same  way  the  width  decreases 
until  it  is  but  five  or  six  inches,  and  noth- 
ing but  the  core  is  left. 

It  is  in  this  manner  that  the  beautiful 
tree  and  fountain  effects  are  obtained  in 
mahogany  and  walnut,  effects  that  can 
never  be  obtained  by  sawing  or  round  cut- 
ting. The  greatest  care,  experience  and 
closest  attention  are  necessary  to  get  out  of 
a  log  what  there  is  in  it  of  beauty  and 
value. 

The  veneer  cut  from  a- log  by  the  reverse 
roll  process  is  kept  by  itself  through  all 
subsequent  operations,  as  the  veneers  are 
similar  in  color  and  approximately  so  in 
figure,  so  that  matching  to  get  the  required 
width  is  easy.  The  ordinary  roll  veneers 
are  run  from  the  machine  to  a  saw,  which 
cuts  them  to  dimensions  required  for  panels 
and  other  uses. 

From  the  saw  or  from  the  cutter  the 
veneers  are  sent  to  the  dry  kiln  to  be  thor- 
oughly and  carefully  cured.  Veneer  is  sold 
by  the  square  foot  and  goes  into  many  chan- 
nels of  trade.  It  is  used  by  piano  makers 
and  car  builders,  and  enormous  quantities 
are  consumed  by  furniture  manufacturers. 
Much  of  it  is  used  in  interior  finishing  of 
houses.  Usually  the  veneers  are  put  on  the 
pianos,  cars,  furniture,  etc.,  by  the  manu- 
facturers who  buy  them,  but  often,  and 
especially  for  panels  for  desks  and  table 
tops,  all  of  the  work  excepting  adjusting, 
finishing  and  polishing  is  done  at  the  ve- 
neer factory. 

The  usual  base  for  veneers  is  basswood. 
This  is  cut  on  the  roll  cutter  to  a  thickness 
which  varies  with  the  requirements,  from 
an  eighth  to  three-eighths  of  an  inch.    The 


foundation  for  the  costly  coating  is  built 
up,  usually  three-ply.  The  center  is  three- 
eighths  of  an  inch  in  thickness  and  is  cut 
to  the  desired  dimensions  for  the  panel. 

It  is  run  through  a  machine  which  re- 
sembles in  looks  a  laundryman's  mangle, 
where  it  is  covered  on  both  sides  with  glue. 
Aft  the  pieces  come  from  the  machine  they 
are  laid  in  a  pile,  with  the  eighth-inch 
pieces  above  and  below,  laid  with  the  grain 
at  right  angles  to  the  grain  of  the  center 
piece.  When  the  pile  is  high  enough  it  is 
trucked  away  to  the  press,  where,  under 
heavy  pressure,  it  remains  until  thoroughly 
dry. 

The  veneer  is  usually  applied  in  the  same 
way,  the  base  having  been  run  through  the 
gluing  machine,  but  greater  care  is  observed 
in  adjusting  the  surface  pieces  and  han- 
dling it.  The  figured  veneers  are  always 
matched  by  expert  workmen  and  the  pieces 
that  go  together  to  produce  the  best  effects 
are  fastened  together  with  strips  of  paper, 
and  then,  for  convenience  in  handling,  are 
folded. 

For  rough  work — ^l)askets,  berry  boxes, 
drawer  lx)ttoms,  backings  and  similar  stuff 
— the  ordinary  lathe  is  used  to  cut  the  ve- 
neers, and  the  thickness  varies  from  an 
eighth  to  three-eighths  of  an  inch.  The 
woods  most  cut  for  such  purposes  are  bass- 
wood,  maple,  elm,  birch,  poplar  and  white 
wood.  The  largest  producing  section  of 
country  in  the  world  for  this  product  is 
northern  Michigan,  where  hardwood  is 
abimdant  and  cheap. 

»•    j§    j» 

OBAFHITE  AND  LEAD  PENCILS 

The  "leads"  of  lead  pencils  are  made  of 
a  mixture  of  German  pipe  clay  and  black 
lead,  which  is  not  lead  but  graphite.  But 
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rst  pencils  were  made  of  real  lead, 
he 'name  lius  eluug  to  them  ever  since. 


IN   A   CETLOU  GRAPHITE   MINE. 


Graphite  or   plumhafro   is   a    nearly   pure 
form  of  carbon,     Tii  this  respect  it   is  a 


broUicr  of  the  diamond  and  a  half-brother 
of  coal,  lampblack  and  several  other  dis- 
similar substances.  But  unlike  coal  and 
other  forms  of  earbon,  graphite  will  not 
burn.  It  is  so  refractory  that  it  withstand)) 
the  most  intense  heat  that  a  furnace  can 
give.  Diamond,  a  pure  carbon,  ia  the 
hardest  known  eubetance.  Graphite,  a  pure 
carbon,  is  one  of  the  softest,  if  not  the  soft- 
est, of  minerals  dug  from  the  earth.  Yet 
a  diamond  can  be  reduced  by  intense  heat 
to  a  cinder,  wbile  the  block  of  graphite  on 
which  the  diamond  rests  will  not  have  its 
sharpest  edge  dulled  by  the  fire. 

Graphite  is   found  in  its   natural   state 
singularly    pure.     That    taken    from    the 
Ticonderoga  mines,  the  most  important  in 
the  United  States,  has  been  found  99.9  pei 
cent  pure.    It  is  found  in  irregular  sheeb 
or  detached  masses,  with  every  evidenoc 
that  it  is  the  result  of  destmctive  diitiUa- 
tion  of  vegetable  or  animal  tisBoe.     It  i 
supposed  that  grapbite,  like  coal,  originall 
\v&&   vegetable  matter,  which   waa  trail 
formed  to  its  present  form  by  immer 
pressure  and  intense  heat.      But    why 
should  withstand  heat,  and  why  coal  wl; 
came  from  the  same  source  and  throng 
same  processes,  should  bum,  is  a  HL' 
that  science  has  not  settled  to  the  sati 
tion  of  investigators. 

Ceylon  furnishes   a  large   part    c 
world's  supply  of   graphite.     Most 
graphite  from  Ceylon  is  taken  to  E 
for  ilistribution  and  manufacture, 
country  it  is  found  in  many  places 
Xew  York,  California,  Massachusf 
mont  and  New  Hampshire  it  is  nr 
mprcially. 

The  graphite  is  taken  in  the  1 
tlic  mines  and  carried  to  the  red 
where  it  is  ground  or  pulverize 
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mills  under  water.  The  fine  particles  of 
the  graphite  flow  away  with  the  water 
through  a  number  of  tanks,  collecting  at 
the  bottom  of  these  reservoirs.  It  is  packed 
in  barrels  and  sent  to  the  factory,  where 
tens  of  thousands  of  lead  pencils  are 
turned  out  every  day. 

The  pulverized  graphite  is  so  fine  that  it 


powder  for  the  finest  pencils  settling  in  the 
last  tank.  In  another  series  of  tanks  the 
Gorman  pipe  cluy  which  is  mixed  with 
graphite  to  secure  the  different  grades  of 
pencils,  from  very  soft  to  extra  hard,  is 
gradfd  in  tlie  same  way  by  floating.  The 
finest  clay  i;*  niixcil  with  the  finest  graphite, 
and  tlie  hardue^  of  tlwr  pencil  is  secured  by 
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really  is  a  dust,  dingy  in  color  and  smooth  increasii 

|and  oily  to  the  touch.     It  is  divided  into  niixtiiro, 

various  grades  of  fineness,  by  floating  on  parts  I)v  \v< 

the  water  from  one  tank  to  nnothnr.     Tlie  parts  <if  f;i 

coarse  dost  sinks  to  the  bottom  of  tlie  first  AftiT  Ih 

tank,  tbe  next  finer  to  tli*^  l>ottoni  of  iho  tugctlicr  in 

second,  and  so  on  down  tbe  line,  the  finest  canvas  bag: 


(he  iirii|nirli(in  of  clay  in  the 
Till-  llic  iriedinm  grades,  seven 
cifilit  iif  cliiy  are  mixed  with  ten 
I- !■•■ 


gi-ai>hil('  and  clay  arc  ground 
watr-r  llic  niixlure  is  put  in 
and  the  water  is  squeezed  out 
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under  the  hydraulic  press,  leaving  a  mass 
like  putty.  This  plastic  material  is  placed 
in  the  forming  press,  which  is  a  small  iron 
cylinder,  in  which  a  solid  plunger  or  piston 
works  up  and  down.  A  steel  blade  having 
a  hole  the  size  and  shape  of  the  lead  in  the 
pencil,  is  put  under  the  open  end  of  the 
cylinder,  and  a  plunger,  pressing  down, 
forces  the  graphite  through  the  hole,  mak- 
ing a  continuous  thread  or  wire  of  it.  As 
long  as  this  thread  is  moist  it  is  pliable, 
but  it  becomes  brittle  when  dry,  so  it  is 
handled  rapidly.  It  is  cut  into  three-lead 
lengths,  straightened  out,  and  then  hard- 
ened in  a  crucible  over  a  coal  fire.  The 
leads  when  taken  from  the  crucible  are 
ready  for  the  wood. 

Tine  is  used  for  the  cheap  pencils,  an 
ordinary  quality  of  red  cedar  is  used  for 
the  medium-priced  pencils,  but  nothing  but 
the  best  Florida  Key  cedar  is  put  into  the 
best  pencils.  The  saw  mills  in  Florida  cut 
the  cedar  into  blocks  about  seven  inches 
long,  and  these  are  sawed  into  strips  wide 
enough  for  six  pencils.  But  as  pencils  are 
made  in  halves,  each  strip  is  only  thick 
enough  for  half  a  pencil.  When  the  strips 
are  received  at  the  factory,  they  are  run 
through  a  machine  which  cuts  in  each  one 
six  grooves,  round  or  square,  and  at  the 
same  time  smooths  the  face  of  the  wood. 
Both  strips  are  grooved  alike,  for,  unlike  the 
European-made  pencils,  those  made  in 
America  have  the  lead  equally  in  each 
strip. 

The  filling  of  the  strips  is  done  by  girls. 
The  first  one  takes  a  grooved  slip  of  wood 
in  her  left  hand,  and  a  bunch  of  leads  in 
the  right.  She  spreads  the  leads  out  in  a 
fan  shape,  and  with  one  motion  fills  the 
six  grooves  with  leads.  Xext  to  her  sits 
another  girl  who  takes  the  filled  strip,  and 


quickly  and  neatly  lays  on  it  another 
grooved  strip,  which  has  just  been  coated 
with  hot  glue  by  a  third  girl.  The  filled 
and  glued  strips  are  piled  up  together  and 
put  into  a  press,  where  they  are  left  to  dry. 
The  ends  of  the  strips  are  evened  off  under 
a  sandpaper  wheel,  and  then  the  strips  are 
fed  into  a  machine  which  cuts  out  the  in- 
dividual pencils,  shapes  them  and  delivers 
them,  smooth  and  ready  for  the  color  and 
polish,  in  six  streams.  The  coloring  is  done 
in  liquid  dyes,  after  which  the  pencils  are 
sent  through  the  varnishing  machine.  Then 
follow  the  stamping  and  finishing,  all  done 
by  automatic  machines,  and  finally  the 
finished  pencils  are  packed  aroimd  the  oval 
grooved  blocks,  tied  and  wrapped  ready  for 
shipment. 

The  pencils  are  counted  at  various  stages 
of  the  making,  and  the  coimting  is  done  in  a 
way  as  simple  as  it  is  accurate.  The  count- 
ing board  is  a  board  on  which  two  strips  of 
wood  are  fastened  the  length  of  the  board, 
about  four  inches  apart.  In  each  strip  are 
144  grooves.  The  workman  grasps  a  hand- 
ful of  pencils  and  rubs  them  over  the  board 
once  or  twice,  leaving  a  pencil  in  each 
groove.  In  this  way  he  counts  a  gross  of 
pencils  in  a  few  seconds,  slvA  does  it  with- 
out a  mistake,  for  only  144  pencils  can  be 
placed  on  the  board  at  one  time,  and  if  any 
grooves  are  empty  the  workman  notices  the 
mistake  at  once. 

Graphite  is  also  used  in  large  quantities 
as  a  lubricant  for  the  chains  of  bicycles, 
and  another  important  use  is  in  coating 
molds  in  electrotyping.  Crucibles  for 
chemical  and  other  purposes,  where  intense 
heat  is  required,  are  made  of  graphite 
mixed  with  fire  clay  and  a  little  charcoal, 
and  then  molded  while  moist,  as  pottery  is 
made. 


Thin^^  tO€  All  Should  Knot» 


663 


HOW  BVBBEB  GOODS  ABE  MADE 

When  a  man  throws  his  worn-out  over- 
shoes into  the  alley  he  has  an  idea  that  their 
days  of  usefulness  are  over.  But  there  is 
where  he  is  mistaken.  The  rag-pickers  and 
rubbish-gatherers  rescue  the  overshoes  out 
of  the  garbage  box  and  sell  them  to  the  man 
who  makes  more  money  buying  waste  ma- 
terial than  some  do  in  comer  lots  or  deals 
on  the  board  of  trade.  This  man  sends  the 
old,  worn-out  footgear  which  has  india  rub- 
ber in  it  to  the  india  rubber  factory,  and 
there  the  old  shoes  are  worked  up  into  gar- 
den hose,  wagon  springs,  door  mats,  belting 
and  a  hundred  other  things  turned  out  of 
india  rubber. 

Pure  rubber  has  its  limitations  in  the  in- 
dustrial arts ;  it  is  too  soft,  too  stretchy  and 
has  not  enough  "body"  and  general  tough- 
ness to  withstand  the  wear  and  tear  to 
which  overshoes,  doormats  and  garden  hose 
are  subjected.  Then  again  the  rubber  is 
too  costly  to  be  put  in  its  pure  shape  into 
many  of  the  everyday  articles  which  are 
classed  as  india  rubber  goods,  so  the  manu- 
facturer mixes  in  rubber  which  has  seen 
service  with  the  pure  Para  gum,  and  makes 
it  into  the  thousand  and  one  things  which 
are  regarded  as  indispensable  by  machinists, 
electricians,  workmen  in  all  trades,  and,  in 
short,  every  person  in  the  civilized  w^orld. 
By  mixing  old  rubber,  mineral  earths  and 
other  substances  with  the  pure  gum  the 
manufacturer  is  able  to  produce  an  article 
which  he  can  sell  at  17  cents  a  pound  or 
less,  when  the  pure  gum  is  selling  for  65 
cents  a  pound  or  more. 

The  best  india  rubber  comes  from  Brazil, 
and  the  best  of  that  from  the  upper  Amazon 
river,  and  this  is  the  "fine  Para"  of  (com- 
merce.    It  is  sent  to  the  factories  in  the 


United  States  in  the  shape  of  irregular 
lumps  known  as  "bisquits,"  and  these  bis- 
quits  are  made  by  the  "seringueiros,"  the 
rubber-gatherers  of  Brazil. 

The  seringueiro  starts  out  with  his  little 
tomahawk  about  eight  o'clock  in  the  morn- 
ing, for  if  he  phmged  at  an  earlier hourinto 
the  rank  undergrowth  of  the  forest  in  which 
the  rubber  tree  grows,  the  heavy  dew  would 
soak  him  through  in  a  few  minutes.  With 
his  tomahawk  in  hand  he  goes  from  one 
rubber  tree  to  another,  cutting  little  gashes 
in  the  bark,  and  fastening  under  the  cuts 
small  tin  or  clay  cups,  not  much  larger 
than  teacups.  lie  "blazes"  the  tree  until 
noon,  when  he  retraces  his  steps  and  finds 
that  the  cups  are  filled  with  the  milk-white 
sap  which  has  drij)ped  from  the  wounds  he 
made  in  the  bark. 

The  ?ap  is  poured  into  a  basin-like  vessel 
and  taken  to  the  hut  w^here  the  gum  is  to 
be  cured.  This  is  done  by  smoking  the  gum 
over  a  queer  furnace  shaped  like  an  in- 
verted vase,  under  which  are  burned  the  nuts 
of  the  urucary,  a  species  of  palm.  The 
nuts  make  a  dense  smoke,  which  pours  out 
of  the  neck  of  the  furnace.  The  workman, 
squatting  beside  the  fire,  dips  into  the  rub- 
ber sap  a  wooden  paddle,  to  which  clings 
a  thin  layer  of  the  sticky  juice.  Then  the 
gum-smeared  paddle  is  held  and  turned  in 
the  smoke  until  the  water  in  the  sap  evapor- 
ates, when  the  paddle  is  dipped  into  the  sap 
again.  This  operation  is  repeated  until 
the  gum  forms  a  large  lump  on  the  paddle 
about  the  size  of  a  man's  head.  This  is  cut 
from  the  wood,  and  after  the  "bisquit,"  as 
the  ball  of  giun  is  called,  has  been  exposed 
to  the  sun  for  a  time,  to  complete  the  dry- 
ing, it  is  piled  up  with  the  other  bisquits 
and  shipped  away. 

The    india    rubber    manufacturer    first 
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deans  the  rubber^  for  bits  of  leaves,  pieces 
of  barky  earth,  stones  and  other  foreign 
substances  are  mixed  with  it  in  the  bisquit, 
BO  the  bisquit  is  put  in  the  ^Svashing  ma- 
chine." This  is  composed  of  a  pair  of 
toothed  rollers,  over  which  a  perforated  wa- 
ter-pipe hangs.  The  crude  nibl)er  is  cut, 
squeezed  and  mashc<l  Ix'tween  the  rollers, 
and  a  spray  of  water  carries  oif  the  im- 
pnrities.  The  riiblxT  comes  from  the  wash- 
ing machine  in  irregnhir  strips,  roufi^h  as 
bark  and  resembling  somewhat  the  old  shd)s 
of  lumber  which  are  piled  up  outsidr  a  saw- 
milL  The  "mixing"  machine,  to  which 
the  rubber  is  taken  next,  is  not  unlike  the 
washing  machine,  for  it  hns  a  pair  of  steel 
rollerS|  and  ov(jr  them  is  a  box  or  hopi)er 
filled  with  the  compound  which  the  rublKT- 
maker  mixes  with  tin?  j>ure  rublKT.  It  is 
at  this  stage  of  the  manufacture  that  the 
old  overshoes,  arctics,  garden  hose  and  otlier 
worn-out  goods  licgin  life  again. 

In  the  compoun<l  also  is  tlie  sulphur,  in 
one  form  or  another,  whirh  **vulcanizes" 
the  rubber,  and  which  gives  to  manufac- 
tured rubber  those  preservative  (junlities 
the  absence  of  which  [)revent(Ml  rul)b('r  from 
entering  into  the  in(histrial  arts  until  it 
was  discovered  that  sulj)hur  was  th(^  sub- 
stance the  chemists  had  long  Ix'cii  lo(»king 
for.  The  washed  rubber  mcchanicallv  com- 
bines  with  the  composition  in  th(^  mixing 
machinCi  and  it  is  then  either  taken  to  the 
rolls,  where  the  rubber  is  coated  on  canvas, 
or  else  to  a  machine  which  kneads  tlie  rul)- 
ber  preparatory  to  pressing  it  into  mol<ls. 
At  no  stage  of  the  process  is  the  rublnT  ever 
melted.  It  is  warmed  up  at  times,  but 
molded  solid  rubber  goods  are  pressed  into 
molds,  not  poure<l  in. 

A  large  proportion  of  rubber  gootls  imght 
to  be  called  rubber-clad  goods,  for  they  are 


made  from  duck  or  canvas  of  different 
weights,  coated  with  rubber,  and  this  is 
done  in  the  frictioning  machine,  which  con- 
sists of  iron  and  steel  rolls  placed  one  over 
the  other,  in  which  the  duck  and  rubber  arc 
pressed  together.  As  the  duck  passes  be- 
tween the  rollers,  the  sheet  of  rubl)er  laid  on 
top  is  pressed  into  the  duck,  and  the  pres- 
sure is  so  great  that  the  duck  and  rubber 
l)ee(>me  almost  one  material.  This  rubber- 
clad  duck  is  the  basic  fabric  from  which 
ganlen,  fire-cMigiiie,  steam  and  other  hose, 
belting,  packing,  gaskets  and  other  rubber 
goods  of  like  character  are  nuule.  Hose  is 
made  in  fifty-foot  lengths,  from  two  to  ten 
ply,  and  it  is  all  made  on  iron  mandrels,  or 
rods,  which  an*  of  the  same  size  as  the  in- 
side diameter  of  the  hose. 

A  strip  of  pure  rubber  fifty  feet  long 
and  just  wide  e^iough  to  double  around  the 
mandrel  is  lirst  wrapped  around  the  iron 
ro<l,  Jind  as  the  fresh-cut  edges  are  touched 
with  naphtha,  the*  rubln'r  unites  and  forms 
a  pure  rubber  pijx',  which  is  afterwards  the 
inside  of  thehose.  Th(rrublx'r-c(»ated  duck  is 
next  wrapix'd  around  the  jmre  rubber  pipe, 
whieh  is  still  on  th(»  mandrel;  if  the  duck 
is  \vra])ped  n round  twiee  \\w  hose  is  two- 
])ly,  if  four  times  the  hose  is  four-ply.  The 
<luek  is  wrapj>ed  around  the  mandrel  by 
machinery,  and  small  rollers  press  the  edge 
of  the  duck,  so  that  every  inch  is  subject  to 
pressure.  Then  another  strip  of  pure  rub- 
ber is  j)Ut  around  the  duek  for  the  outside, 
and  th(^  hose,  still  on  the  mandrel,  is  put 
in  the  ^'heater.''  This  is  nothing  more  nor 
less  than  a  gigantic  boiler,  fifty-five  feet 
long  or  longi-r.  Steam  under  pressure  is  ad- 
mitted to  the  heater,  and  the  sulphur  in 
the  compound  becomes  ehemically  united 
with  the  niblKT  an<l  the  rubber  is  *'vulcan- 
ized."     The  hose  is  kei)t  in  the  heater  from 
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hhalf  to  three-quarters  of  an  hour,  and 
?n  it  is  taken  from  the  mandrel.     Its 
gged  ends  are  neatly  cut,  and  it  is  ready 
«  receive  the  brass  fittings.     In  stripping 
ae  hose  from  the  mandrel  compressed  air 
s  used.     The  air  is  admitted  between  the 
tiose  and  the  mandrel,  and  the  hose,  ex- 
panded by  the  air,  slips  off  easily. 

Rubber  belting  for  machine  shops  and 
factories  is  made  from  the  rubber-coated 
duck,  and  it,  too,  is  made  up  into  two-ply, 
three-ply,  and  up  to  ten-ply,  depending  on 
the  number  of  times  the  long  strip  of  duck 
is  folded  upon  itself.  When  it  is  folded  up, 
however,  it  is  not  cured  in  the  heater,  but 
in  a  long  hydraulic  press  which  squeezes 
the  folds  of  the  rubber-coated  duck  until  the 
several  layers  of  canvas  and  rubber  are 
practically  one  solid  piece.  At  the  same 
time  steam  is  introduced  to  complete  the 
vulcanizing  process,  and  make  the  adhesion 
better  and  the  union  stronger.  The  belting 
is  pressed  in  sections,  as  the  press  is  not 
long  enough  to  take  in  an  entire  length  of 
belting,  and  each  section  is  under  pressure 
from  twenty  minutes  to  half  an  hour. 

Rublx»r  bands  sold  by  stationers  and  used 
by  millions  in  offices  and  stores  are  cut 
from  a  pure  rubber  hose  which  is  placed 
on  a  mandrel  in  a  lathe.  As  it  revolves  a 
knife  cuts  off  the  sections  of  the  hose,  and 
these  narrow  sections  are  the  rubber  bands. 
The  large  perforated  rubber  mats  which 
cover  the  floors  of  halls  and  rotundas  in 
business  blocks  are  cut  out  by  hand.  The 
thick  rubber  sheet  is  laid  on  a  block  and 
with  different-shaped  dies  the  pattern  is 
punched  out.  In  this  way  it  is  easy  for 
the  manufacturer  to  make  rubber  mats  to 
order  and  from  special  designs,  with  the 
name  of  the  company  or  firm  in  the  center 
of  the  mats* 


BABBELS  AND  KEGS 

When  Pliny,  who  was  bom  23  A.  D,i, 
took  his  first  trip  into  the  Alps,  he  was 
surprised  to  find  the  natives  using  casks 
and  barrels.  The  discovery  made  such  a 
deep  impression  on  him  that  he  made  a 
note  of  his  find,  and,  when  h<3  returned  to 
Rome  put  the  discovery  into  words  which 
have  descended  to  this  age.  The  Romans, 
learning  of  the  novel  vessels  used  to  store 
wine  and  liquids,  went  into  the  mountains 
and  soon  mastered  the  cooper's  art  as  it 
existed  in  those  days.  They  improved  on 
the  rough  casks  made  by  the  mountaineers, 
and  before  many  years  were  turning  out  a 
better  product.  Pliny  did  not  fully  de- 
scribe those  first  barrels,  or  if  he  did  the 
description  was  lost,  for  history  has  not 
disclosed  what  early  barrels  and  casks  were 
like.  It  is  supposed  that  they  were  rough, 
crude,  bungling  affairs,  with  leather  thongs 
for  hoops  and  rough  hewn  logs  for  staves. 
After  Pliny's  time  tight  casks  came  into 
general  use  among  the  Romans,  who  spread 
them  through  the  known  world. 

Flour,  apple  and  other  barrels  made  to 
contain  solids    are  of   more    recent    date. 
But  a  short  time  ago,  flour  was  sent  abroad 
in  white  sacks,  which  were  inclosed  in  heav- 
ier ones.    It  rarely  happens  now  that  flour 
is  exported  in  sacks,  for  barrels  have  taken 
their  place  because  modern  methods  of  pro- 
duction have  reduced  the  cost  of  flour  bar 
rels  until  it  is  cheaper  to  use  them  instea 
of  sacks,  and  barrels  are  much  safer  : 
every  way. 

The   manufacture  of   flour   barrels  1: 
grown  to  be  an  industry  by  itself.    It  is  i 
ficult  to  estimate  how  manv  are  made  e 
year  in  the  entire  country,  but  it  is  a  g 
many    millions.       Minneapolis     anm 
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turns  out  between  2,500,000  and  2,750,000 
flour  barrels,  with  Kansas  City,  West  Su- 
perior, Chicago,  Milwaukee,  Buffalo,  and 
many  other  cities  important  contributors  to 
the  total  annual  output. 

According  to  the  most  modem  and  ap- 
proved method,  it  requires  eight  men  to 
turn  out  a  complete  barrel.  The  work  is 
done  by  the  piece  and  each  man  performs 
his  allotted  share  and  passes  it  on  to  the 
next.  The  cooiwr  has  not  been  entirely  dis- 
carded, for  lie  does  a 
small  proportion  of  the 
labor,  such  as  hooping 
the  barrel  and  finishing 
it  ready  for  the  miller. 
Machinery  does  the  rest. 

Staves  are  of  elm, 
taken  from  the  hard- 
wood forests  of  Min- 
nesota, Wisconsin  and 
Michigan.  The  stave 
factory  is  located  in 
the  heart  of  the  woods, 
for  the  sake  of  conven- 
ience and  also  as  a  mat- 
ter of  economy.  When 
it  is  received  at  the 
city  cooper  shop,  the 
stave  is  a  flat  board 
three-eighths  of  an 
inch  in  thickness,  narrowing  toward  each 
end,  80  that  it  will  draw  into  the  shape  of 
a  barrel  when  set  up.  It  was  formerly  the 
custom  to  use  hickory  .hoops.  Then  those 
made  of  wire  were  tried ;  but  each  in  turn 
has  had  to  g^ve  way,  and  now  a  hoop  made 
of  elm  is  in  general  use  throughout  the 
country.  The  latter  has  been  found  more 
durable,  stronger  and  cheaper. 

The  "setting  up"  apparatus  is  extremely 
simple,    ^ear  the  workman  is  a  large  pile 


of  the  staves  corded  into  bundles.  It  re- 
quires seventeen  staves  for  each  barrel,  and 
they  are  inserted  in  a  circle  between  an 
iron  "truss  hoop"  and  the  "form."  Another 
truss  hoop  is  drawn  on,  usually  a  wooden 
one,  and  the  next  workman  takes  the  barret. 
The  upper  ends  are  sticking  out  in  every 
direction,  and  it  is  his  business  to  bend 
them  into  sbft|>e.  He  is  the  "windlasser." 
A  wire  rope,  working  on  opposing  eccen- 
trics, alternately  tiff''*''ns  mid  Innsrns,  the 
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motion  being  continunus.  The  skilled 
workman  places  the  irregular  end  of  the 
barrel  into  the  loose  loop,  and  when  the 
coil  tightens  the  staves  are  brought  into 
place.  A  couple  of  wooden  trnss-Iioops  are 
8lipi>pd  over  the  center,  and  an  iron  one  is 
placed  on  the  drawn  end.  The  barrel  is 
rapidly  beginning  to  assume  shape,  but,  as 
yet,  there  are  no  heads  or  chimes  or  perma- 
nent hoops. 

The  next  step  is  to  the  heater.    A  small 
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sheet-iron  stove^  just  large  enough  to  fit 
the  interior  of  the  barrel,  has  been  made 
red  hot  by  a  rapidly  blazing  pine  fire.  The 
barrel  is  placed  over  this  and  aUowed  to 
remain  until  the  staves  are  thoroughly  dry, 
and  they  fit  as  closely  as  it  is  possible  to 
bring  them  together.  The  heat  also  gives 
the  flare  or  bulge  to  the  center  of  the  bar- 
reL 

The  "tapper''  takes  the  barrel,  and  with 
his  cooper's  adze  taps  the  staves  from  the 
inside  until  they  present  a  smooth  appear- 
ance and  none  of  them  bulge  at  the  joints. 
He  generally  places  one  or  two  extra  truss- 
hoops  on  the  barrel  before  commencing  his 
work.  The  two  following  steps  are  purely 
mechanical  ones.  The  barrel  goes  into  the 
*^trusser,"  a  machine  which  presses  it  to- 
gether, driving  down  the  truss  hoops  to 
keep  it  in  place.  Then  it  goes  to  the  "work- 
ing-off"  machine,  where  the  "croze"  and 
the  "chime"  are  worked  on  it.  A  workman 
then  dexterously  knocks  off  the  two  iron 
truss-hoops  and  it  is  ready  for  the  cooper, 
who  adds  the  finishing  touches. 

The  cooper  is  equipped  with  an  adze,  a 
sharp  spoke-shave,  a  hoop  vise,  a  wooden 
driver,  and  one  or  two  other  tools  of  minor 
importance.  When  the  barrel  reaches  him 
the  staves  arc  held  in  place  by  three  wooden 
truss-hoops  but  it  contains  no  heads.  In 
the  technical  language  of  the  shop  there  are 
no  bottoms ;  everything  is  head. 

The  heading  is  put  in  place,  then  the 
cooper  measures  the  hoop  on  the  barrel, 
putting  it  in  a  vise  and  nailing  the  ends 
together  with  a  copper  staple,  adding 
three  small  nails.  The  hoops  are  then 
"driven"  into  place,  there  being  eight  to  a 
barrel.  If  the  working-off  machine  has  not 
done  its  work  completely,  the  cooper  sup- 
plements its  efforts  by    running   over  the  - 


side  with  a  sharp  spoke-shave.  The  barrel 
is  then  ready  for  the  mill,  and  in  a  few 
hours  it  is  filled  with  flour,  ready  for  ship- 
ment. 

When  a  cooper  shop  is  run  with  any  de- 
gree of  system  the  output  for  the  day  repre- 
sents a  good  many  barrels.  Eighty  men, 
sixty  of  whom  are  coopers,  the  other  twenty 
operating  the  mechanical  department,  can 
produce  4,000  barrels  during  a  run  of  ten 
hours.  If  each  individual  were  required  to 
make  a  complete  barrel  without  the  aid  of 
machinery  the  output  for  the  same  number 
of  workmen  would  be  reduced  to  less  than 
a  thousand. 

A  cooper  receives  from  $2.50  to  $3.50  a 
day  at  piece  work,  while  employes  in  the 
mechanical  department  are  paid  from 
$1.50  to  $4  a  day,  according  to  their  duties. 
It  is  quite  universally  conceded  among 
coopers  that  the  machinery  of  to-day  is  do- 
ing the  maximum  of  work  compatible  with 
a  finished  and  substantial  product. 

Paper  barrels  and  barrels  made  of  broad 
sheets  or  thick  veneers  of  wood,  compete 
with  barrels  made  of  wooden  staves  for  stor- 
ing and  transporting  dry  stuff.    The  paper 
barrel  is  made  from  a  single  sheet  of  straw- 
board,  curved  to  a  cylindrical  shape  and 
held  together  with  metal  fasteners,  or  it  is 
made  without  a  joint  by  a  machine  whicl? 
by  centrifugal  motion  throws  the  soft  pape 
stuff  against  a  mold.     A  steel  barrel  fo 
holding  oil  has  been  put  on  the  market,  an 
barrels  made  from  wood  pulp  chemical 
treated  have  been  made. 

The  importance  of  the  cooperage  trf 
is  demonstrated  by  the  number  of  kegs  u 
for  the  single  purpose  of  holding  beer, 
one    brewery    in    Milwaukee    more    t 
12,000  kegs  pass  through  the  establishi 
each  day,  and  that  brewery  turns  out ' 
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than  1,000,000  barrels  of  beer  annually. 
Add  to  the  brewing  industry  flour  mills, 
nail  mills,  distilleries,  pork  packers,  sugar 
refineries,  fruit  growers,  paint  mills, 
varnish  works,  salt  works,  lime  and  cement 
works  and  a  thousand  and  one  other  indus- 
tries that  use  barrels,  casks,  kegs  and  hogs- 
heads by  the  hundreds  of  thousands,  and 
some  idea  of  the  vast  number  of  hooped 
vessels  turned  out  by  the  cooper  each  year 
can  be  arrived  at. 

»■   ji   ^1 

SEEDS  AlTD  HOW  TO  TEST  THEM 

When  spring  begins  to  draw  near,  herald- 
ed by  alluring  and  highly  colored  adver- 
tisements of  seed  dealers  and  florists,  the 
farmer,  housewife  and  amateur  gardener 
flood  the  mails  with  the  seed  orders  they 
are  sending  to  the  dealers.  The  little  paper 
packages,  full  of  promises  of  lovely  blooms 
and  plump  vegetables,  are  sent  by  return 
mail,  and  then  come  the  planting,  waiting, 
anxiety  and  triumph  or  disappointment. 
Those  who  buy  their  seeds  of  reputable, 
conscientious  dealers  have  themselves  to 
blame  if  plants,  grasses,  flowers  and  shrubs 
fail  to  spring  from  the  seed ;  but  too  often 
tlie  little  .bags  or  packages  of  seeds  contain 
sand,  crushed  quartz,  "dcjad''  seed,  or  in- 
ferior seed  mixcil  with  a  small  proportion 
of  the  genuine,  for  seed  adulteration  has 
been  reduced  to  a  science. 

Sometimes  this  adulteration  is  due  to 
sheer  carelessness  on  the  part  of  growers 
and  dealers,  but  more  often  it  is  the  result 
of  careful  study  and  skillful  manipulation 
by  dishonest  men.  Europe  set  the  example 
of  mixing  inferior,  d(^ad  and  cheap  seed 
with  the  good,  to  increase  the  profits  of  the 
grower  and  dealer,  and  some  of  the  worst 
pests  which  trouble  farmers  were  intro- 


duced into  this  country  through  the  medi- 
um of  adulterated  seeds.  The  Russian  this- 
tle, a  foul  weed  which  covers  over  35,000 
square  miles  of  good  fanning  lands  and 
seriously  interferes  with  agricultural  oper- 
ations in  seven  states,  stole  into  the  United 
States  more  than  a  score  of  years  ago  in 
Russian  flaxseed. 

It  is  said  that  the  average  farmer  buys 
the  cheapest  seed  in  the  market  and  trusts 
to  luck  for  results.  This  practice  is  con- 
demned by  experts,  who  declare  that  cheap 
seed  is  the  princi[)al  source  of  the  hosts  of 
noxious  weeds  which  spring  up  on  many 
farms.  Purity  is  a  primary  requisite  to 
good  seed,  and  adulterated  seed  is  not  pure. 
The  adulterating  matter  may  be  worthless, 
harmless  stuff,  such  as  sand,  dirt,  stones, 
crushed  quartz  or  dead  seed,  or  it  may  be 
seed  of  harmful  weeds,  which  so  nearly  re- 
sembles the  genuine  that  the  closest  inspec- 
tion fails  to  discover  the  fraud. 

Grass  and  clover  seed  are  the  principal 
victims  of  the  dishonest  "mixer."  A  com- 
mon method  of  adulteration  is  to  mix  the 
seed  of  wuld  and  inferior  grasses  with  that 
which  commands  a  high  price.  A  grass 
seed  which  sells  for  12  cents  a  pound  will 
be  mixed  with  seed  worth  20  cents,  and  the 
mixture  will  be  sold  at  the  top  price,  and 
under  the  name  of  the  20-cent  seed.  Some 
sample  packages  of  sec»(l  labcded  "Kentucky 
blue  grass"  were  (examined  in  one  instance, 
and  it  was  found  that  35  per  cent  of  it  was 
made  up  of  weed  seed,  dirt  and  chaff.  A 
poimd  of  "orchard-grass"  seed  in  a  package 
that  was  examined,  contained  1,400  seeds 
of  the  sheep  sorrel,  a  worthless  weed.  Near- 
ly 100  samples  of  clover  seed,  bought  of 
dealers  scattered  over  the  country,  showed 
adulterations  ranging  from  three  ounces  to 
forty  pounds  a  bushel. 
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liiiymg  glass  to  aid  in  separating  the  im- 
parities from  the  sample  to  be  tested,  any 
farmer  can  ascertain  the  practical  value  of 
his  seed.  The  sample  should  be  a  fair  aver- 
age of  the  whole,  and  it  should  be  weighed 
and  the  seeds  counted  so  that  the  proper 
percentage  of  purity  and  germinating  value 
can  be  ascertained  accurately. 

For  cleaning  large  quantities  of  seed 
from  which  to  secure  a  test  sample,  a  seed- 
cleaning  machine  is  required.  One  used  in 
an  experimental  station  is  like  a  fanning 
mill.  This  machine  not  only  separates  the 
chaff  and  dirt  from  the  seed,  but  divides 
the  cleaned  seed  into  light  and  heavy  seeds. 
All  that  this  machine  does  can  be  done  by 
a  farmer  with  a  number  of  sieves,  varying 
in  the  number  of  meshes  to  the  inch.  With 
a  number  of  such  sieves  the  seed  can  be 
cleaned  and  separated  quickly  and  cheaply. 

W^        V*        v^ 

EGOS  AND  HOW  THEY  ABE 
INSPECTED 

Christopher  Columbus  had  to  smash  an 
egg  to  make  it  stand  upright.  The  men 
who  inspect  eggs  could  have  shown  the 
great  discoverer  how  to  make  history  with- 
out breaking  eggs,  for,  by  a  twist  of  the 
wi  st  and  a  shake  of  the  elbow,  they  toss 
eggs  from  one  hand  to  another,  lift  them 
out  of  cases  by  the  handful,  finger  the  fra- 
gile things  with  a  sleight-of-hand  dexterity 
which  is  astonishing,  and  can  make  an  egg 
balance  itself  on  the  edge  of  a  case  without 
even  nicking  the  shell. 

In  the  early  days  of  the  trade  these  jug- 
fiflers  of  eggs  were  called  "egg  candlers," 
because  the  lowly  tallow  dip  supplied  the 
rays  which  Ix^t rayed  the  interior  economy 
of  the  prrxlnct  of  hens'  nests.     But  the 


development  of  the  industry  and  the  adop- 
tion of  the  electric  incandescent  lamp  for 
the  light  brought  about  a  change  of  name, 
and  the  members  of  the  craft  are  known  as 
"egg  inspectors.'' 

A  good  brisk  inspector,  handling  a  fair 
run  of  eggs,  can  "candle"  thirty  cases  of 
eggs  a  day ;  as  each  case  holds  thirty  dozen, 
the  day's  run  will  average  10,800  eggs.  The 
work  is  carried  on  in  a  dark  room,  in  which 
the  only  lights  are  those  used  for  inspecting 
the  eggs.  The  condition  of  an  egg  is  found 
by  holding  it  to  the  light,  and  the  degree 
of  the  translucency,  color,  spots  and  shape 
of  the  dark  places  determines  the  grade  and 
character  of  the  egg. 

In  Chicago  and  all  large  centers  which 
have  the  electric  light  the  incandescent 
lamp  is  used.  But  the  candle  by  no  means 
is  laid  on  the  shelf.  Many  inspectors  claim 
that  the  incandescent  light  hurts  their  eyes, 
and  that  candle  light  is  best  after  all,  even 
though  its  modest  flame  flickers  and  sput- 
ters when  the  nimble  fingers  of  the  candler 
stir  the  air  about  it.  The  candle  usually 
is  held  upright  between  three  shingle  nails 
stuck  in  the  end  of  a  short  board,  and  the 
inspector  holds  the  eggs  close  to  and  slightly 
above,  the  flame,  so  that  he  looks  do^vn  upon 
it. 

Gas  Jets  are  used  in  some  places  and 
"natural"  light  is  employed  in  others. 
When  sunlight  or  daylight  is  used  the 
window  is  completely  covered  except  a 
space  about  four  inches  long  and  two  inches 
wide.  This  opening  is  covered  with  leather 
and  in  it  are  two  holes.  The  eggs  are  held 
up  to  the  holes  and  "candled."  The  bulb 
of  the  incandescent  light  is  enveloped  in  a 
sheet-iron  hood,  which  has  a  small  opening 
in  the  front  part.  The  eggs  are  held  up  to 
this  opening,  two  at  a  time,  and  inspected. 
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Any  man  can  candle  e^a  if  lie  "knows 
eggB,"  for  the  huiidicraft  consists  simply  in 
bnlding  the  egg  to  the  liglit,  looking  through 
it  and  claaaifying  it  according  to  its  appear- 
ance. But— and  the  "but"  is  a  large  one — 
the  man  who  inspects  ogga  must  be  able  to 
distinguish  at  one  glance  the  particular 
class  to  which  the  egg  belongs,  and  egg  in- 
spectors recognize  twenty  grades.  A  clever 
man  with  a  keen  eye,  a  nice  sense  of  dis- 
crimination, an  adhesive  memory  and  a 
well-developed  knack  of  handling  things 
may  become  a  fair  egg  inspector  in  three 
years,  hut  five  years  probably  will  pass  lic- 
fore  he  is  export  enough  to  go  on  the  list 
of  adepts. 

The  handling  of  the  eggs  is  an  important 
factor  in  the  craft.  Any  man  can  pick  up 
a  single  egg,  hold  it  to  the  light,  tnrn  it 
round  two  or  three  times  and  lay  the  egg 
hack  in  the  crate  again,  but  it  taki-s  an 
expert  to  pick  up  four  eggs  in  one  hand, 
three  in  another  and  by  the  mere  working 
of  the  fingers  roll  an  egg  between  the  thumb 
and  two  fingers  and  then  roll  it  out  of  the 
way  to  put  another  one  in  its  jilace.  Gen- 
erally two  eggs  are  picked  up  with  each 
Land  at  a  time,  so  that  they  are  inspected 
in  groups  of  four. 

But  the  inspector  docs  more  than  candle 
his  wares,  for  he  handles  his  own  cases, 
lifts  them  to  the  bench,  takes  thcni  down 
again,  nails  on  covers,  transfers  eggs  from 
one  case  to  another  and  telU  of  miirvclous 
curiosities  in  the  egg  lino,  which  have 
passed  under  his  fingers.  He  mentions 
three-yolk  eggs;  double  eggs  in  whieb  a 
perfectly  formed  egg,  shell  and  all,  is 
found  inside  of  an  egg;  eggs  wilb  all  of 
the  colors  of  the  rainbow  in  their  shells; 
tgga  with  words  and  dates  formed  in  tlu^ 
shell,  and  ^gs  with  double  and  triph>  shells. 


One  of  the  many  interesting  "tricke" 
done  by  tho  men  who  earn  their  bread  hand- 
ling eggs,  is  that  of  transferring  them  from 
one  ease  to  another.  Kj!^  are  shipped  and 
stored  in  cases,  and  are  packed  in  straw- 
hoard  compartments  or  "tillers,"  each  of 
whieh  is  a  tray  and  liolds  three  dozen  e^p. 

A  square  sheet  of  strawhoard  lies  under 
each  filler.     The  inspector  slips  bis  hand 
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on.l.T  this  sbret  of  ciirdlHuird  and  with  his 
oiiicr  biiTid  III)  fi.p  „(  tlic  tray  lifts  it,  with 
its  Injiil  of  iliir!y-six  eggs,  our,  <.f  tho  case, 
lays  it  over  tlir  fin|ily  lillcr  and  witlidrs-w- 
ing  llir  .-iin!l«,iinl  allows  ibe  eggs  in  the  top 
tray  to  I':)!!  down  inf..  (be  en)i>ty  one.  Tliis 
is  a  koiir-k  r.r  llic  irade  wiiich  re-jnires  hni 
a  ti-.,l  i.y  a  la.\iiian  t.>  prove  its  elusive 
n&.iive. 

A  slri<-l]y  "'fresb"  ogjr  is  one  without 
fiavv.s  of  any  kiu.l.  It  may  lie  ten  days  or 
two  w(vk^  ..Id.  but  it  is  not  more  aged.This 
IS  called  a  "selc-ted"  egg  and  commands 
til-    jiigbest    price.      When    eggs    Iwgln    to 
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ow  stale  the  white  shrinks,  and  this  is 

iown  to  the  inspector  by  a  well-defined 

ne  in  the  large  end  of  the  egg.    If  shrunk 

oo  much  for  the  first  class,  the  egg  goes 

nto  the  "seconds,"  which  also  include  fresh 

eggs  that  are  "checked"  or  cracked. 

A  checked  egg  is  a  cracked  egg,  but  the 
crack  is  not  noticed  until  it  is  held  up  to 
the  light  or  is  rattled  or  "ticked"  in  the 
hand  with  another  egg.  A  solid  egg-shell 
gives  a  clear  sound  if  ticked  against  another 
egg,  but  a  cracked  or  checked  egg  gives  out 
a  dead,  wooden  sound.  After  the  seconds 
come  "spots"  and  "leaks."  "Spots"  are 
eggs  in  which  the  yolk  clings  to  the  shell 
and  "leaks"  are  broken  eggs.  These  are 
the  general  grades,  but  each  of  them  is 
subdivided  into  grades  recognized  by  the 
trade. 

The  best  eggs  are  selected  to  be  placed  in 
cold  storage  warehouses  from  which  they 
will  be  taken  and  sold  when  fresh  eggs  are 
scarce.  They  are  carefully  inspected  be- 
fore they  are  sent  to  the  icehouse  or  cooler, 
and  most  of  the  inspectors  are  on  this  work 
in  April  and  May,  and  sometimes  the  early 
part  of  June.  During  this  period  the  hen 
is  working  overtime  and  sending  fresh  eggs 
to  market;  then  she  takes  it  easy  for  a 
time. 

Eggs  are  kept  in  cold  storage  for  seven, 
eight  or  more  months.  For  the  first  three 
months  they  retain  their  original  flavor  and 
then  they  begin  to  deteriorate,  and  the 
longer  they  are  kept  the  staler  they  become. 
Wlien  withdrawn  they  are  inspected  as 
though  they  were  fresh  eggs,  and  divided 
into  similar  grades.  Pickled  eggs  are  those 
kept  in  some  lime  or  alkali  solution,  and 
salted  eggs  are  preserved  by  being  packed 
in  salt.  Of  course,  none  of  these  preserved 
eggs  is  as  good  as  the  fresh  article,  but  if 


they  pass  the  candler  they  are  good  enough 
to  eat. 

The  inspector  can  detect  preserved  eggs 
at  once  and  also  c^n  name  the  "icehouse," 
"pickled"  or  "salted"  egg  when  it  comes 
up.  The  icehouse  egg  is  shrunk^  its  yolk  is 
dark  and  it  has  a  dull  ring  when  ticked.  The 
shell  of  a  pickled  egg  is  mottled  and  gives 
a  metallic  sound  and  the  yolk  is  dark,  and 
a  salt  egg  has  a  shell  which  looks  as  though 
the  salt  had  eaten  into  it.  A  pickled  egg  is 
apt  to  burst  when  boiled,  for  the  lime  fills 
up  the  pores  so  that  the  steam  is  confined. 

A  "blood-egg"  isi)right  red  when  held 
to  the  light.  In  "yellow  rot"  the  white  and 
yolk  solidify  together  and  the  egg  shows 
yellowish  red.  A  "watery  egg"  has  an  air 
bubble  which  floats  on  top,  no  matter  how 
the  egg  is  held.  A  "green"  egg  is  pale  be- 
fore the  light  and  shows  a  dark  yolk.  When 
broken  the  yolk  is  seen  to  be  a  dirty  green 
in  color.  A  frozen  egg  shows  a  crack  reach- 
ing from  one  end  to  the  other,  and  a  double- 
yolk  egg  has  two  cloudy  spots  which  swim 
round  inside  when  the  egg  is  turned,  and  a 
rotten  egg  is  dense  black  before  the  light. 

This  is  the  way  an  egg  inspector  stands 
an  egg  on  its  point.     He  finds  one  that  is 
somewhat  "gone."    Such  an  egg  has  a  well- 
marked  bubble  or  spot  in  the  top.    Holdinj 
the  egg  point  down  the  inspector  jerks  i 
downward  several  times,  so  as  to  drive  ih 
heavier  portion  to  the  small  end.     The 
he  carefully  balances  it,  and  the  egg  stan 
up,  straight  as  a  soldier. 

%o^       t^S       tjv 

MINCE-MEAT  MADE  BY 
MACHINERY 


Mince  pie  is  Uncle  Sam's  national 
sert.     A  celebrated  Englishman  who 
visited    this   country   apostrophized 
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''tho  incarnation  and  quintessence  of  Amer- 
ican independence."  The  British  have  their 
tart,  and  the  French  their  pate — ^both  un- 
doubtedly the  works  of  genius  in  their  way 
— ^but  it  remained  for  the  Yankee  to  rise 
above  the  traditions  of  the  past  and  con- 
ceive the  idea  of  rolling  the  favorite  des- 
serts of  both  nations  into  one^  adding  a 
sprinkling  of  spice  and  a  dash  of  cider,  and 
inventing  the  expressive  name  "mince  pie" 
for  his  creation.  Unfortunately  history 
doea  not  record  the  name  of  the  grand- 
mother who  first  mixed  mince-meat — she  is 
one  of  the  unlaurelod  and  unsung  bene- 
factors of  the  human  race.  Yet  as  she 
sneezed  over  the  nutmegs  for  tlie  first  pie, 
she  may  have  seen,  dimly,  through  the  long 
vista  of  the  future*,  the  scrambling  crowds 
of  men  and  women  around  the  "hot-mince" 
table  at  the  "help  yourself  restaurant.  If 
dhe  did,  she  had  her  reward. 

But  mince-meat  making,  for  a  long  time 
tha  secret  craft  of  the  grandmother,  has 
been  reduced  to  a  science,  and  mince-moat 
is  now  being  made  throughout  the  country 
in  quantities  to  supply  every  man,  woman 
and  child  in  the  United  States  with  a  pie 
a  week  all  the  year  round.  Besides  a  con- 
siderable  number  of  pies  are  8liii)pe<l  over 
to  England  and  France*,  where  the  former 
devotees  of  those  inferior  cremations,  the  tart 
and  the  pate,  are  wondering  vainly  and 
enviously  how  the  pies  were  made.  When 
first  exported,  a  French  chef  who  has  since 
become  famous,  invented  a  new  kind  of 
fruit  cake  or  plum  pudding,  which  was  the 
delight  of  every  epicurean  palate  and  the 
despair  and  torment  of  all  the  rival  cooks 
of  Paris,  who  could  not  imitate  the  marvel- 
ous creation.  But  it  was  only  mince-meat, 
just  like  HKOther  used  to  make. 

In  the  early  stages  of  its  evolution  mince- 


meat was  no  higher  in  the  scale  of  culinary 
progress  than  ordinary  hash.  It  was  doubt- 
less the  outgrowth  of  the  Yankee  house- 
wife's "nearness."  She  had  some  scraps  of 
meat  left  and  some  extra  apples,  so  she 
chopped  them  up  together  and  made  them 
into  a  pie.  Out  of  such  humble  beginnings 
mince-meat  forced  itself  upward  by  sheer 
merit,  until  it  stands  shoulder  to  shoulder 
with  apple  pie. 

At  first  mince-meat  was  made  soft  and 
juicy,  and  it  had  to  he  kept  in  a  cool  place 
in  th(^  cellar  where  it  would  not  spoil.  But 
there  was  a  far  sighted  man  named  Allen 
who  saw  that  it  had  a  glorious  future,  and 
so  he  went  to  work  s^tudying  its  characteris- 
tics. After  a  while  he  found  that  it  could 
be  condensed  in  dry  form  so  that  it  would 
outlast  a  piece  of  wedding  cake.  With  the 
invention  as  a  basis,  a  number  of  large 
manufacturing  concerns  have  sprung  up, 
several  of  which  are  located  in  Chicago. 

The  Ix^ef  used  in  making  niinec-meat 
comes  from  the  phonldor  of  the  animal,  and 
is  cut  in  lean  strips.  It  is  taken  at  once 
in  big  trucks  to  the  mince-meat  factory, 
where  it  is  thrown  into  a  vat,  in  the 
Ix^ttom  of  which  there  is  a  coil  of  steam 
pipes  c(>vere<l  with  water.  Hero  it  boils 
away,  stirred  from  time  to  time  by  a 
brawny  workman,  until  the  blood  is  all 
cooked  out  of  the  fibers.  The  room  in  which 
the  work  is  done  always  has  a  rich,  almost 
dinner-time  odor.  When  the  master  work- 
man thinks  the  c(X>king  luus  gone  far  enough 
the  meat  is  forked  out  and  taken  to  the 
chopping-niachine.  This  has  a  big  basin 
which  can  be  made  to  revolve  slowlv.  At 
the  centcM'  of  it  a  shaft,  to  which  are  at- 
tached a  number  of  knives,  jumps  up  an<l 
do\\Ti  and  cuts  the  meat,  very  much  as  a 
\_  woman  wouM  cut  it  with  a  chopping-knife. 


re 
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AHicn  it  is  fine  enough  the  'T)atch"  of  500 
pounds  of  mince-meat  is  laid  aside. 

Dried  apples  are  used,  the  finest  grade 
that  can  be  obtained  in  Michigan  or  New 
York.  About  500  pounds  of  them,  or  a 
quarter  of  the  future  'T)atch"  of  mince- 
meat, are  chopped  in  a  machine  similar  to 
that  used  for  the  meat.  When  they  are 
fine  enough  the  workmen  trundle  them  off 
to  the  mixing-room. 

A  small  apartment  opening  from  the 
chopping-room  contains  the  spice  mills.  A 
great  number,  of  bags  and  barrels  are  stand- 
ing at  one  side  of  the  room  and  on  the 
other  side  two  machines,  which  resemble 
big  coffee  mills,  are  droning  pleasantly. 
When  the  spices  come  in  they  are  first 
ground  in  the  mills  to  a  fine  powder  and 
then  placed  separately  in  barrels.  There 
are  allspice,  cinnamon,  mace,  citron,  nut- 
meg, cloves,  ginger  and  a  very  little  pepper. 
The  workman  mixes  them  in  just  the  right 
proportions,  about  fifty  pounds  of  them  be- 
ing necessary  to  properly  season  a  2,000- 
pound  ^T^atch"  of  mince-meat. 

The  currants  and  raisins  come  in  boxes, 
and  before  they  can  be  used  they  have  to 
be  thoroughly  picked  over  and  cleaned. 
This  is  accomplished  by  pouring  them  on  a 
fine  meshed  sieve  through  which  all  the 
particles  of  dust  and  the  little  pieces  of 
stem  will  sift 

Now  the  ingredients  are  ready  for  mix- 
ing. The  meat  is  poured  into  the  bottom 
of  a  long,  narrow  trough  standing  on  the 
floor,  the  apples  go  in  on  top  of  it,  then 
the  raisins  and  currants  and  the  spices  and 
the  sugar.  A  few  gallons  of  New  York 
State  cider  are  poured  over  the  mass,  and 
then  half  a  dozen  big,  bare-armed  men  with 
shovels  begin  to  turn  over  and  mix  the 
fragrant  mass.     When  the  mixing  is  com- 


plete, the  mince-meat  is  shoveled  out  into 
a  truck,  where  it  is  allowed  to  stand  several 
hours.  It  is  almost  dry  and  is  rich  and 
tempting. 

The  packing-room  is  full  of  animation. 
Around  a  long  table  stand  a  score  or  more 
of  girls  in  white  caps  and  aprons.  Before 
each  of  them  there  is  a  pair  of  iron  rods, 
crooked  at  the  end  and  standing  upright  in 
the  table.  By  a  motion  of  the  foot  the 
girl  can  force  the  rod  down  until  the 
crooked  ends  slide  into  two  little  boxes,  just 
as  a  pumpdasher  slides  down  into  a  pump. 
The  mince-meat  is  placed  on  a  traveling  belt 
which  runs  along  the  table  and  the  girls 
take  it  in  handfuls  and  pack  it  into  the 
little  boxes  before  them.  Then  the  rods 
come  whirring  down  and  compress  it  into 
a  solid  block  hardly  larger  than  a  cake  of 
stove  blacking.  This  block  weighs  twelve 
ounces  and  will  make  three  pies.  It  is 
passed  along  to  a  girl  who  wraps  it  up  in 
oiled  paper  and  slides  it  into  a  little  paste- 
board box,  after  which  it  is  ready  for  ship- 
ment. 

About  15,000,000  pounds  of  mince-meat 
are  made  annually  in  the  United  States, 
and  it  is  consumed  largely  in  the  big  cities 
the  country  housewife  still  preferring  t* 
follow  in  the  footsteps  ol  her  grandmothe 
and  make  her  own  mince-meat. 

«J*         <^         V* 

BXITTEBINE  AND 

OLEOMABOABINI 

While    the   Prussians    were    encarc 
around  Paris  during  the  siege  of  187C 
the  Frenchmen  inside  of  the  beleaguerec' 
awoke  one  morning  to  find  that  they  v 
have  to  eat  their  bread  without  any  b 
It  was  one  of  the  first  intimations  th 
supply  of  provisions  was  running 
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and  it  lent  color  to  the  fears  already  ex- 
pressed that  the  city  would  be  conquered 
as  much  by  starvation  as  by  the  Prussians. 

One  by  one  other  commodities  disap- 
peared from  the  stalls  and  markets^  and  the 
prices  rose  higher  and  higher.  Yet  a  few 
days  before  the  capitulation  a  sign  ap- 
peared in  the  market  place  advertising  but- 
ter for  sale^  and  although  there  was  a  rush 
to  purchase,  the  supply  seemed  inexhausti- 
ble. At  first  the  street  throngs  thought  that 
some  avenue  had  been  opened  through  the 
Prussian  ranks  for  the  transportation  of 
food,  and  the  joyful  rumor  quickly  spread 
over  the  city.  But  the  butter  had  not  come 
through  the  lines.  An  ingenious  inventor 
named  Mege  Mouries,  spurred  on  by  want 
and  necessity  on  every  hand,  had  made  it 
in  a  Paris  factory.  That  was  the  begin- 
ning of  the  oleomargarine  or  butterine  in- 
dustry. 

The  French  found  that  the  new  com- 
pound was  not  only  good  to  eat,  but  cheap 
and  wholesome,  and  since  that  time  the 
manufacture  has  grown  immensely  and  the 
capital  invested  runs  far  up  into  millions. 
Much  of  the  world's  product  is  made  in 
Holland  from  oils  transported  from  this 
country,  but  the  Chicago  and  other  Amer- 
ican factories  supply  not  only  all  the  Amer- 
ican trade  but  have  a  surplus  to  ship  in  all 
directions. 

The  manufacturer  of  butterine  merely 
uses  a  new  way  of  producing  a  well-known 
food  product.  He  docs  by  machinery  what 
the  cow  does  by  the  laws  of  nature.  By 
analysis  certain  ingredients  are  found  in 
butter,  and  oleomargarine  is  made  by  ob- 
taining them  from  some  other  source  and 
combining  them  in  the  correct  proportions. 
One  of  the  principal  of  these  is  olein,  an 
exceedingly  rich  oil  secreted  by  the  udder 


of  the  cow.  The  discoverer  of  the  new  pro- 
cess argued  that  if  olein  was  found  in  the 
milk  it  would  probably  occur  elsewhere  in 
the  animal,  and  by  analysis  he  learned  that 
caul-fat,  which  forms  a  cushion  and  blanket 
for  the  intestines,  was  rich  in  the  substance. 
It  was  a  comparatively  simple  process  to 
extract  the  olein  and  make  it  the  basis  of 
butterine. 

In  one  of  the  great  Chicago  factories  a 
whole  building  is  devoted  to  obtaining  olein 
or  oleomargarine  oil,  as  it  is  more  famil- 
iarly called,  from  the  caul-fat.  As  soon  as 
the  fat  comes  into  the  manufactory  from 
the  slaughter  house  it  is  dumped  into  a  vat 
of  water,  where  all  the  blood  and  dirt  are 
thoroughly  washed  away  from  it.  It  is  then 
carried  to  an  upper  floor,  where  it  is  poured 
into  a  row  of  iron  kettles,  provided  with 
steam  jackets  for  heating  purposes.  Here 
the  temperature  is  carefully  raised  to  155 
degrees — at  a  higher  temperature  than  that 
the  fat  will  burn — and  the  oil  slowly  tries 
out,  assisted  by  revolving  toothed  shafts 
not  unlike  the  agitators  of  an  ice-cream 
freezer. 

When  the  skilled  eye  of  the  workman 
sees  that  the  fat  has  been  sufficiently  heated 
it  is  drained  to  the  next  floor  into  large, 
cool  kettles  or  clarifiers,  where  all  the  dirt 
and  refuse,  if  there  are  any,  settle  to  the  bot- 
tom. The  clear  oil  is  then  drawn  out  into 
tin-lined  trucks  by  means  of  a  siphon,  and 
trundled  away  to  a  big  room,  where  it  is 
allowed  to  cool  and  granulate  for  three  days 
at  a  temperature  of  85  degrees. 

At  the  end  of  that  time  it  is  sent  down- 
stairs to  the  press  room.  This  is  a  busy 
place.  All  the  men  are  clad  in  neat  white 
jackets  and  their  sleeves  are  rolled  to  their 
shoulders.  The  truck,  with  its  yellowish 
white  contents,  is  wheeled  to  a  little  tablej 
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around  which  four  men  are  standing.  In 
front  of  each  there  is  a  small  rectangular 
box  open  at  the  top  and  fastened  to  the 
table.  Over  this  the  workman  spreads  a 
piece  of  stout  white  duck.  Enough  of  the 
ti*llow  oil  is  dipped  up  to  fill  the  box,  and 
then  the  next  workman  takes  it  in  hand, 
folds  the  top  of  the  duck  over  the  soft  mass 
and  passes  the  cake  up  to  the  man  on  the 
presser.  This  machine  consists  of  sixty 
pieces  of  sheet  iron  loosely  fastened  at  the 
ends  to  sliafts.  Hetween  each  pair  of  these 
j)hites  eight  of  the  little  white  duck  pack- 
ages of  tallow  are  placed,  and  when  the 
whole  machine  is  full,  pressure  is  given  by 
means  of  a  screw  at  the  top.  As  it  increases 
gradually  the  oil  is  squeezed  out  through 
the  (luck  and  drips  downward  into  a  trough. 
Of  th(}  fifty  pounds  of  fat  to  an  animal, 
twenty-nine  j)ounds  are  oleomargarine  oil. 
WIkmi  tli(i  i)r(?asure  is  removed  the  flattened 
duck  packages  come  out  filled  with  a  pure 
whit(i  cake,  an  almost  tasteless  substance 
known  as  stearine,  which  is  used  as  an  in- 
gredi(ait  in  making  certain  brands  of  lard. 
The  oil  as  it  runs  from  the  press  is  ready 
for  use  in  the  making  of  butterine.  Part  of 
it  go(»8  directly  to  the  factory  near  at  hand, 
and  part  is  barreled  for  shipment  to  Hol- 
land. 

The  oleomargarine  factory  is  a  most  in- 
teresting place.  On  entering  the  building 
a  visitor  is  struck  almost  at  once  by  the 
scrupulous  cleanliness  of  the  floors  and 
tables.  They  are  polished  and  repolished, 
until  they  are  almost  as  white  as  the  pro- 
verbial Xew  England  kitchen  floor.  All 
the  employees  throughout  the  building  are 
clad  in  white  jackets  and  aprons,  and  the 
£rirls  in  the  packing  rooms  wear  dainty 
white  ca])s. 

The  process  of  making  the  oleomanrarine 


begins  on  the  third  floor  of  the  building. 
Here  in  one  corner  of  the  room  a  stream 
of  oleomargarine  oil  of  a  bright  amber  color 
is  pumped  into  several  large  steam-jacketed 
kettles,  where  it  is  kept  stirred  by  means 
of  dashers  similar  to  those  in  the  trying- 
rooms.  The  temperature  is  carefully  raised 
to  185  degrees  to  melt  the  oil  thoroughly, 
and  then  it  is  conveyed  into  large  tin-lined 
vats,  where  it  is  stored  and  chilled.  It  is 
then  passed  through  a  bath  of  brine,  where 
it  is  washed  and  deodorized,  and  when  it 
comes  back  it  looks  a  good  deal  like  light 
brown  sugar,  and  has  a  distinctly  buttery 
taste.  It  is  packed  in  tin-lined  trays  about 
six  feet  long  by  three  wide,  and  placed  in 
a  cool  storeroom  until  it  is  needed  for  use. 
Everything  about  this  storeroom  must  be 
kept  free  from  dirt,  for  the  reason  that  the 
oil,  like  butter,  is  so  sensitive  that  it  readily 
takes  up  foul  odors.  A  single  drop  of  kero- 
sene in  the  room  might  taint  and  ruin  a 
whole  supply  of  oil. 

Into  the  storeroom,  "neutral,"  as  it  is 
called,  or  the  purest  leaf  lard,  which  has 
gone  through  the  process  of  deodorizing  in 
brine,  is  brought  and  stored.  As  these  two 
parts  of  the  oleomargarine,  both  of  which 
are  practically  without  taste,  are  needed, 
they  are  trundled  out  on  trucks,  and  two 
workmen  with  their  sleeves  rolled  up  shovel 
them  in  equal  parts  into  the  flaring  tin  fun 

nel  of  a  chute  which  leads  to  the  creamer 

< 

below. 

On  reaching  the  next  floor  the  mass  fal 
into  a  big  vat  or  chum,  heated  to  180  c 
greee,  and  is  rapidly  stirred  by  two  w 
with  wooden  paddles  until  the  lumps 
disappear.  To  assist  in  this  operation  sd 
sieves  are  also  used.     When  the  mass 
been  rendered  homogeneous  a  certain  q 
tity  of  genuine    butter    and    button 
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eometimes  to  the  amount  of  20  per  cent  of  the  greatest  care  is  taken  to  have  every- 

the  whole,  is  put  in,  together  with  a  little  thing    sweet    and   clean.     The   floor   and 

butter-color  of  the  same  kind  that  is  used  all  the  tables  are  scrubbed  at  least  ouce 

in  ordinary  creameries,  and  the  stirring  a  day. 

goes  forward  again.     The  genuine  butter  All  the  boxes  and  firkins  have    to    be 

used  is  churned  in  a  revolving  churn  near  marked  and  stamped  with  great  care;   for 

at  hand,  the  milk  being  purchased  and  col-  Uncle  Sam  is  very  particular  about  butter- 

I'ected  in  exactly  the  same  way  as  in  a  ine,  and  when  a  manufacturer  wishes    to 

creamery.    In  fact,  one  end  of  the  oleomar-  make  it  he  has  to  pay  a  license  fee,  and 

garine  churn  room  is  nothing  but  a  small  there  is  a  further  tax  on  all  the  product 

creamer5\     The  cheaper  grades  of  butter-  manufactured.     Each  package  must  bear 

ine  do  not  contain  quite  as  much  butter,  the  factory  number  and  the  name  "oleo- 

and  they  are  usually  churned  by  machin-  margarine"  in  plain  type,  so  that  no  one 

ery  instead  of  by  hand.  ^^'iH  be  mistaken  and  take  the  product  for 

When  the  oleomargarine  conies  from  the  butter.     Besides  this,  many  of  the  states 

chum  it  has  very  much  the  appearance  of  have  separate  laws  on  the  subject  which 

butter.     It  is  dumped  on  a  circular  table,  more  or  less  restrict  the  sale.    But  in  spite 

and  a  long,  conical  butter-worker  operated  of  all  these  impediments  an  enormous  quan- 

by  machinery  squeezes  out  the  buttermilk  tity  of  the  product  is  manufactured    and 

and  works  in  the  necessary  amount  of  salt,  sold  every  year.     Many  persons  prefer  it 

A  man  in  a  clean  jacket  helps  along  the  to  butter,  especially  in  the  large  cities. 

process  with  a  wooden  paddle.     WTien  the  Chemically  butterine  is  almost  identical 

butterine  has  been  sufiiciently  worked  and  with  butter.     Here  is  the  analysis  of  the 

loaded  into  one  of  the  tin-lined  trucks  it  two: 

looks   like   real   butter,    and   no   one   but  Butterine.  Butter. 

an  expert  can   tell   it   from   real   butter.      t>  ^  ^r. ?'?  12.13 

rrx.  u  '.       f  cynf\nn      Palmitin    18.31  16.83 

The  creamery  has  a  capacity  of  20,000      Stearin 38  40         35  3<) 

pounds    in    twenty-four    hours,    and    100      Olein   24.05         22  93 

men  and  100  women  are  required  to  do      Casein 74  .48 

the  work  Salts  5.22  6.22 

After  standing  one  day  in  a  clean,  cool  Gb'cerides  of  the  lower  fat- 
storage  room,  and  then  being  reworked,  the           ^             * 

oleomargarine  is  taken  do^vnst^irs  to  the  ^a   ^   j^ 

padcin^rooms      Here  white-jacketed  men  pEAlTOTS  AND  THEIE  USES 

and  girls  stand  at  tables  with  mountainous 

heaps  of  the  moist  yellow  butterine  in  front  The  American  peanut  industry  flourishes 

of  them.     With  a  deft  movement  a  man  mostly  on  account  of  the  craving  of  the 

scoops  up  a  handful  and  plasters  it  into  a  small     boy.     Wliolesale    commission    mer- 

mold  holding  one  pound.     Then  lie  drops  chants  and  grocers  ship  the  raw  nuts  from 

it  out  before  a  girl,  who  wraps  it  up  in  a  the  south  in  great,  rough  sacks,  and  they 

piece  of  parchment  paper,  and  it  is  then  are    sold  out    in    small  quantities    to  the 

paoked  awaj  in  boxes.    In  this  department  street-corner  fruit  venders.    But  the  charms 
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le  pudgy  bag  with  its  two  little  ears 

their  own  with  difficulty  against  the 

ge  of  sticky  candy  with  its  conglomera- 

1  of  nuts.     Besides  the  sale  in  these 

ms  confectioners  within    the  last    few 

ars  have  been  making  a  good  many  salted 

,'anuts,  and  some  persons  prefer  them  to 

imonds. 

But  outside  of  the  consumption  of  pea- 
nuts in  these  forms — and  the  voracity  of 
the  small  boy  makes  the  quantity  enor- 
mous— the  peanut  has  other  increasing  uses 
in  this  country.  The  manufacturers  of 
health  foods  and  cereals  are  beginning  to 
use  it  in  various  ways.  Many  a  table  has 
peanut  sandwiches  with  salad  dressing  fre- 
quently served,  and  peanuts  are  used  in 
omelets  and  with  other  fancy  cooking. 
Furthermore,  many  a  person  with  epi- 
curean tastes  who  orders  a  salad  at  a 
downtown  restaurant,  and  pours  over  it 
what  he  believes  to  be  a  rich  oil  of  the 
olive,  is  using  only  a  product  of  the  humble 
peanut.  Indeed,  so  fine  is  the  peanut  oil 
made  in  foreign  countries,  that  it  is  difficult 
for  even  the  most  expert  dealers  to  tell  it 
from  the  genuine  olive  oil.  Being  a  great 
deal  cheaper,  it  is  therefore  much  used  as 
a  substitute. 

The  manufacture  of  peanut  oil  in  Mar- 
seilles, France,  and  in  Germany,  has 
grown  to  be,  w^ithin  the  last  ten  years,  a 
great  industry.  The  peanuts  used  come 
from  the  east  and  wTst  coasts  of  Africa, 
Mozambique,  India  and  the  United 
States,  and  a  very  few  from  the  Argentine 
Kepublic.  The  best  grades  for  the  })roduc- 
tion  of  oil  come  from  the  valleys  of  Sene- 
gal  in  Africa,  yielding  about  51  per  cent  of 
oil  in  weight.  The  American  peanut  is 
smaller  in  size,  but  mucli  finer  in  grain  and 
of  a  far  better  flavor.     The  oil,  however,  is 


not  of  as  good  a  quality,  and  the  nuts  yield 
only  about  42  per  cent  of  oil. 

The  process  of  expressing  the  oil  is 
similar  in  a  good  many  respects  to  that  used 
in  the  cotton-oil  mills  of  the  south.  Most 
of  the  nuts  are  imported  shelled,  owing  to 
the  greater  ease  with  which  they  are  ship- 
ped. As  soon  as  they  reach  the  factory 
they  are  placed  in  a  machine  which  resem- 
bles the  American  fanning  mill  for  wheat, 
and  the  dust  and  pieces  of  shell  are  blown 
out.  They  are  then  ejected  into  a  cylinder, 
through  which  they  are  propelled  by  an 
Archimedean  screw  to  a  pair  of  heavy  iron 
rollers,  through  which  they  pass  and  are 
crushed.  These  rollers  are  so  constructed 
with  springs  that  if  a  hard  body,  like  a 
pebble  or  a  piece  of  iron,  gets  between  them, 
they  wnll  spread  apart  enough  to  let  it 
through. 

Passing  the  first  crushing  machine  the 
partly  broken  nuts  are  carried  forward  t< 
the  second,  where  the  pressure  is  greater 
and  they  are  again  crushed.     From  he 
they  are  bolted  through  a  sieve,  the  fir 
peanut    "flour"    as    it    is    called,    shaki 
through,  and  the  coarser  remaining  to 
ground  over  again.     The  flour  is  conve 
along  by  means  of  another  Archime< 
screw  to  a  pair  of  mill-stones,  simib 
those  used  in  an  old-stvle  flour  mill, 
sifts  out  of  the  spout  it  is  carried  to  a 
vat,  where  it  is  slightly  heated  an( 
pressed  into  "scourtins"  or  woven  1 
horse  hair.     The  scourtins  are  conv 
the  hydraulic  machine,  where  they 
jected  to  the  tremendous  pressure 
pounds  to  the  square  inch,  and  le 
hour.     At  the  end  of  that  time  2 
that   can   be   obtained    in  the   fi 
about  40  per  cent,  has  been  extra 
is  the  most  valuable  product  of  tl 
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readily  brings  from  $7  to  $8  per  100 
pounds,  and  is  a  fine,  clear  oil  of  about  the 
color  of  olive  oil. 

After  the  first  pressure  the  meal  is  re- 
moved from  the  scourtins  and  raised  to  a 
temperature  of  about  158  degrees,  after 
which  it  is  again  pressed  and  this  time 
yields  about  13  per  cent  of  oil.  This  second 
pressing  is  worth  only  about  half  as  much 
as  the  first. 

Besides  the  use  of  the  oil  for  salads  it 
is  extensively  devoted  to  the  manufacture 
of  fine  soaps,  for  which  France  is  noted. 
The  greater  proportion  of  it  is  consumed 
in  this  way.  The  finer  parts  of  the  first 
pressing  are  also  used  extensively  in  the 
manufacture  of  oleomargarine  and  other 
compounds  placed  on  the  market  as  substi- 
tutes for  butter. 

The  shells  and  husks  of  the  peanuts  are 
sometimes  ground  up  and  fed  to  cattle,  but 
for  the  most  part  they  are  regarded  as 
valueless.  But  the  refuse  left  in  the  scour- 
tins  after  all  the  oil  has  been  extracted,  is 
becoming  yearly  more  valuable.  Indeed, 
it  is  now  regarded  in  Germany  as  the  main 
product  of  the  oil  factories.  As  a  food  for 
cattle  and  sheep  it  has  a  value  of  $30  to  $40 
a  ton.  It  is  also  fed  to  horses  in  cold 
weather,  but  in  summer  it  has  been  found 
to  be  heating.  Within  the  last  few  years 
its  usefulness  has  been  much  extended  bv 
the  preparation  in  Germany  of  jx^aniit  flour 
for  the  use  of  the  army  and  for  general 
consumption.  It  is  exceedingly  rich  in 
nitrogenous  substances,  and  is  therefore 
an  excellent  substitute  for  moat. 

It  is  made  in  several  forms :  First,  pea- 
nut-grits, the  coarse  meal  dried,  purified, 
bolted  and  packed  in  papier-macho  boxes 
containing  one  German  pound,  and  sold  at 
retail  for  12  cents  each.    In  this  form  it 


is  used  for  soups  and  cakes.  Peanut-flour, 
the  second  product,  is  much  finer  than  the 
grits  and  it  is  a  most  palatable  dish.  When 
cooked  it  tastes  a  good  deal  like  oatmeal. 
Peanut  biscuits  or  crackers  are  the  third 
manufactured  product,  and  they  are  said  to 
be  not  only  toothsome  but  nourishing.  A 
biscuit  is  also  made  with  the  addition  of 
a  little  chocolate  for  the  use  of  persons  suf- 
fering from  diabetes  or  from  excessive 
stoutness.  Its  richness  in  protein,  and  its 
low  proportion  of  carbohydrates,  like  starch 
and  sugar,  give  it  its  medical  value. 

Extensive  experiments  have  been  made 
in  Germany  in  feeding  the  inmates  of  the 
hospitals,  and,  although  many  of  them  were 
afflicted  with  dyspepsia  and  other  alimen- 
tary diseases,  it  was  found  that  the  peanut- 
flour  food  was  not  only  enjoyed  by  the  pa- 
tients but  well  assimilated.  The  German 
government  has  also  tried  it  as  rations  for 
soldiers,  and  it  will  probably  be  more  exten- 
sively used  in  the  near  future.  Peanut- 
oilcake  food  may,  before  many  years,  be 
as  common  on  the  restaurant  bills  of  fare 
in  American  cities  as  buckwheat  cakes. 

%^v      ^v      ^v 

IN  A  MACARONI  FACTORY 

Each  year  the  Americans  grow  fonder 
of  macaroni.  They  are  pressing  the  Ital- 
ians hard,  as  lovers  of  the  flour-paste  tubu- 
lar dainty,  and  every  restaurant  now  is 
prepared  to  serve  up  macaroni,  spaghetti 
and  vermicolli  in  a  dozen  different  wavs. 

4/ 

Italians  brought  to  this  country  with  their 
appetite  for  macaroni  the  tools  for  making 
it.  All  tliov  needed  besides  the  tools  were 
flour  and  water,  and  little  macaroni  fac- 
tories sprung  up  in  Xew  York  and  Chi- 
cago. In  them  the  macaroni  was  made  as 
it  has  been  made  in  Italy  for  a  century  or 
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lore.  The  kneading,  mixing  and  other 
;art8  of  the  simple  process  were  all  done 
by  hand,  until  the  Americans  happened  to 
think  that  the  macaroni  business  was  bound 
to  grow,  and  then  machinery  began  turning 
out  the  tubes. 

In  Chicago,  not  far  apart,  are  two 
macaroni  factories.  In  one,  Italians  with 
bared  arms  work  over  the  flour  and  carry 
it  through  all  the  processes  by  hand.  In 
the  other,  the  paste  is  kneaded  under  iron 
knuckles,  rolled  beneath  granite  boulders, 
and  squeezed  into  long  tubes  by  steam 
power.  The  machine  can  turn  out  more 
macaroni  in  a  day  than  the  Italian  can, 
but  the  Italian's  factory  is  more  interesting 
to  the  man  who  wants  to  know  how  maca- 
roni is  made. 

Only  the  hardest  and  flintiest  wheat  is 
used  to  make  macaroni.  Hard  Minnesota 
and  Dakota  wheat  is  the  best.  The  Italian 
takes  his  wheat,  washes  it  and  dries  it  care- 
fully. After  it  is  dry,  the  wheat  is  ground 
or  pounded  into  coarse,  cracked  wheat,  and 
it  is  then  put  into  a  revolving  screen  which 
is  turned  by  a  crank.  This  screen  makes 
the  first  separation,  dividing  the  starch, 
bran  and  hard  parts  of  the  wheat.  Then  the 
broken  wheat  is  sifted  through  a  number  of 
hand  sieves,  beginning  with  a  coarse  mesh 
and  ending  with  a  fine  mesh.  The  knack 
of  swinging  the  sieve,  tossing  the  grain 
from  one  side  to  the  other,  and  bringing  all 
the  bran  to  the  middle  or  on  top,  is  ac- 
quired only  after  long  practice,  but  when 
the  broken  wheat  has  gone  from  one  sieve 
to  the  other  it  is  clean,  bright,  free  from 
bran,  and  almost  polished.  In  this  stage 
it  is  called  semolina. 

The  coarse  flour  is  next  mixed  with  warm 
water,  and  kneaded  by  means  of  a  lever 
which  has  on  it  a  three-faced  block  of  wood, 


with  the  sharp  edge  of  the  prism  down. 
Two  men  work  this  lever  and  block  of  wood 
into  the  dough,  sometimes  with  a  chopping 
motion  and  then  sidewise.  A  spring  lifts 
up  the  levers  so  that  the  men  have  nothing 
to  do  but  bear  their  weight  on  it  to  force  it 
down. 

After  it  has  been  kneaded  and  worked 
for  an  hour  or  so,  the  dough  is  ready  to  be 
made  into  tubes.  This  is  done  by  pressure. 
The  dough  is  placed  in  a  cylinder,  which 
stands  upright,  with  the  top  open,  but  the 
bottom  is  closed  with  a  perforated  plate, 
the  holes  being  the  exact  size  of  the  maca- 
roni sticks.  A  quantity  of  dough  is  put 
into  the  cylinder,  and  then  a  plunger  is  put 
on  top  of  the  dough.  Half  a  dozen  men 
take  hold  of  the  lever  and  bring  it  down, 
and  fifty  soft,  pliable  macaroni  tubes  shoot 
through  the  perforated  plate. 

The  sticks  are  made  hollow  by  means  of 
little  round  plugs,  held  in  the  center  of 
each  hole  by  pins.     Of  course,  these  pins 
split  the  macaroni  into  two  half-tubes  as 
it  passes  through  the  perforated  bottom  of 
the  cylinder,  but  the  dough  is  sticky  and 
joins  together  again,  below  the  pins,  so  that 
the  tubes  show  no  signs   of   having   been 
separated.     While  the  macaroni  sticks  are 
coming  through  the  perforated  plates,  they 
are  fanned  briskly  to  keep  them  from  stick- 
ing together,  and  they  are  cut  off  abou 
every  ten  feet,    and    hung    over    woode^ 
frames,  where  they  are  kept  until  dry,  har 
and  brittle. 

Italians  are  the  workmen  in  the  Ame 
can  factories  too.     They  first  put  ab< 
100  pounds  of  the  semolina  into  a  n: 
ing    machine.      This    is    of    iron,    ab 
three  feet  deep  and  two  feet  in  diamc 
Down  the  center  is  an  upright  shaft,  w 
has  round  bars  of  steel  sticking  fro 
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like  quills  on  a  porcupine.  The  broken 
wheat,  mixed  with  hot  water,  is  worked  in- 
to a  dough  by  the  steel  bars  moving  around 
in  the  mixture,  and  when  the  dough  is  stiff 
enough  it  is  taken  out  and  put  into  a  rolling 
machine.  The  rolling  pin  of  this  machine 
is  a  granite  wheel  which  looks  like  an  enor- 
mous grindstone  and  weighs  about  three 
tons.  This  granite  roller  moves  around  in 
a  circle  over  the  dough,  which  is  placed  in 
a  circular  strip  on  the  wooden  bed  around 
the  edge.  For  three-quarters  of  an  hour  the 
granite  rolling  pin  squeezes  the  macaroni 
dough  until  it  has  a  satiny  feeling. 

Next  comes  the  kneading  machine.  In 
this  machine  conical  shaped  iron-cogged 
wheels  dig  their  hard  knuckles  into  the 
dough  and  thoroughly  work  cut  any  hard 
spots  that  the  granite  roller  has  missed. 
After  half  an  hour  in  the  kneading  ma- 
chine the  dough  is  ready  for  the  press.  The 
cylinder  of  the  press  is  somewhat  like  the 
hand  press  of  the  Italian,  only  it  is  larger 
and  stronger,  for  a  pressure  of  1,000 
pounds  is  brought  to  bear  on  the  dough, 
squeezing  about  100  pounds  of  macaroni  in 
three-quarters  of  an  hour.  The  macaroni 
tubes  are  cut  off  every  ten  feet,  and  then 
are  taken  to  a  table  where  they  are  cut  into 
proper  lengths  for  packing.  Then  the 
macaroni  is  taken  to  the  drying  room,  and 
kept  there  on  racks  for  eight  days,  when  it 
is  packed  in  boxes  for  shipment. 

j9   «^   j^ 

VnrEOAB    AND    ITS 
KAiniFACTUSE 

No  farm  cellar  in  the  apple  region  is 
quite  complete  without  its  vinegar  barrel. 
Each  fall  as  soon  as  rtie  sweet  cider  comes 
in  from  the  presses,  a  part  of  it  is  funneled 
into  a  dustj  barrel  that  occupies  a  place 


in  the  corner  of  the  room.  It  is  given 
every  opportunity  to  turn  "hard"  and  then 
sour,  as  sour  as  the  sourest  vinegar.  Some- 
times the  housewife  hurries  the  operation 
by  adding  a  little  "mother"  —  the  thick, 
velvety  growth,  a  product  of  fermentation, 
which  sometimes  rises  in  her  cruets  and 
jugs.  By  the  next  spring  or  summer,  if 
conditions  have  been  favorable,  the  cider 
has  become  vinegar  and  is  ready  for  use 
witli  the  early  lettuce. 

But  that  is  a  slow  process  and  only  small 
quantities  are  made  at  a  time.  If  the  city 
epicurean  depended  on  such  a  source  of 
supply,  ho  would  have  to  take  his  salads 
without  the  acid  element.  For  this  reason 
great  manufactories  have  sprung  up,  and 
many  of  them  weekly  make  more  vinegar 
than  all  the  farmers  of  Michigan  or  any  of 
the  other  apple  states  make  in  a  whole  year. 

The  visitor  is  warned  of  his  approach  to 
a  vinegar  factory  while  yet  a  long  way  off. 
There  is  a  pungent  odor  not  unlike  that  of 
long  confined  smoke,  and  the  atmosphere  for 
blocks  in  every  direction  fairly  reeks  with 
it.  On  approaching  nearer  it  grows  more 
and  more  acid,  until  inside  of  the  building 
one  has  the  rather  novel  sensation  of  tasting 
air.     It  is  almost  equal  to  eating  pickles. 

Vinegar  is  of  two  or  three  different  kinds. 
The  most  expensive  is  made  from  red  wine, 
and  is  of  a  deep  purple  color.  It  is  very 
strong  in  acid,  so  strong,  indeed,  that  it 
fairly  bites  the  tongue.  It  costs  about  40 
cents  a  gallon.  Then  there  is  the  cider 
vinegar  of  farm  fame,  and  it  is  most  popu- 
lar of  any  for  general  household  use.  It 
retails  from  12  to  16  cents  a  gallon,  and  it 
may  be  said  in  passing  that  some  disrepu- 
table conc(Tns  make  a  varietv  of  "cider" 
vinegar  that  is  wholly  guiltless  of  apples. 
Great  quantities  of  white-wine  vinegar  are 


Things  tOe  All  Should  Knoto 


)  made,  usually  from  corn  and  rye.     It 

perfectly  colorless,  very  sharp  to  the 
ite,and  is  usually  used  for  making  pickles 
id  condiments  of  various  kinds. 

The  process  of  manufacturing  this  white- 
/ine  vinegar  is  most  interesting.  In  the 
drst  place,  the  manager  starts  out  just  as 
if  he  were  going  to  make  genuine  corn 
whisky,  but  when  he  gets  part  way  through 
with  the  work  he  suddenly  switches  off  and 
the  product  is  vinegar.  The  corn  and  rye 
come  to  the  side  of  the  factory  in  cars,  and 
are  elevated  to  the  top  floor,  where  they 
go  into  big  bins.  In  the  morning  when  the 
superintendent  gives  the  word,  a  workman 
pulls  the  slide  from  a  spout  that  leads  down 
through  four  stories  and  into  the  top  of 
the  cooler,  a  huge  iron  boiler  holding  100 
bushels.  The  corn  comes  rattling  down, 
and  it  is  soon  boiling  away  under  a  steam 
pressure  of  sixty  pounds.  At  the  end  of 
two  hours  it  has  been  reduced  to  mash — a 
well-known  whisky  term  —  and  is  quite 
toothsome  enough  to  tempt  any  cow  home 
from  a  June  pasture. 

It  is  now  blown  through  a  pipe  leading 
upstairs  to  the  great  mash-tubs,  holding 
8,000  gallons  each.  Here  fifty  bushels  of 
malt,  fresh  from  the  maltsters  and  ground 
to  a  pulp  in  a  little  mill  on  the  next  floor, 
are  dumped  in,  and  two  awkward  paddles 
begin  to  revolve,  churning  the  mass  until  it 
looks  like  the  surface  of  a  geyser. 

The  cooking  of  the  corn  separates  the 
starch,  and  the  addition  of  the  malt,  to- 
gether with  a  temperature  of  148  degrees, 
turns  the  starch  into  sugar.  At  this  period 
of  the  process  the  mash  has  a  really  sugary 
smell,  like  molasses  candy  on  the  back  of 
the  kitchen  stove.  After  being  beaten  and 
churned  for  three  or  four  hours,  cold  water 
13  tamed  into  a  coil  of  pipes  iu  the  bottom 


of  the  huge  tub  to  cool  the  mash.  In  the 
meantime  some  workmen  have  been  pre- 
paring the  yeast  in  a  little  room  at  one  side. 
Malt  and  rye  are  boiled  together  in  a  cop- 
per-lined kettle  holding  200  gallons,  and, 
a  little  of  the  yeast  ferment  being  added, 
the  plant  begins  to  grow.  When  the  pro- 
cess has  gone  far  enough,  just  the  right 
proportion  of  the  yeast  is  taken  out  and 
"planted"  in  the  mash-tub,  where  without 
more  ado  it  begins  to  make  itself  felt. 

Now  the  mash  is  allowed  to  slide  down 
through  a  pipe  to  the  fermenting  tanks, 
where  it  sizzles  and  bubbles  away  for  seven- 
ty-two hours,  hard  at  work  fermenting.  The 
alcoholic  spirits  are  being  slowly  extracted 
by  the  "working"  of  the  sugar.  Thus  far 
the  process  has  been  almost  identical  with 
whisky-making. 

A  busy,  chugging  link-pump  now  sends 
the  mash  upstairs  to  the  stills — real  whisky 
stills,  except  in  the  use  of  "worms"  or  coils 
of  pipe  for  collecting  and  condensing  the 
alcoholic  spirits.    A  "worm"  would  be  used 
in  vinegar  manufacture,  but  Uncle  Sam  is 
afraid  that  some  day  a  very  well-meaninj 
charge  of  corn  might  by  some  mistake  tun 
to  whisky  instead  of  vinegar.     Uncle  Sai 
always  looks  after  such  things  in  a  prom 
and  business-like  way. 

The  alcohol  is  forced  out  of  the  m; 
and  into  the  still  by  means  of  stcram,  wl 
rapidly  vaporizes  it.     The  pipe  in  the 
is  surrounded  by  cold  water,  which  qui 
condenses  the  alcohol  and  collects  it  1 
in  a  receptacle.     All  the  rest  of  the 
— "slops,"  as  it  is  known  to  the  v? 
man  and  the  whisky  man — is  carried 
one  side  where  it  is  stored  up  ready 
to  the  stock  raiser  for  cattle  feed, 
tains  aJl  the  corn  except  the  alcohol' 
and  it  therefore  makes  very  rich  f 
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The  spirits  are  now  pumped  to  the  gen- 
erators, the  only  distinctive  vinegar-making 
devices  in  the  whole  process.  These  con- 
sist of  tall,  cylindrical  tanks  of  white  wood, 
bound  with  iron  hoops.  They  extend  from 
floor  to  ceiling,  with  an  appliance  on  top 
for  allowing  the  alcohol  to  trickle  in  and 
a  cock  at  the  bottom  through  which  the 
vinegar  may  be  drawn  off.  Several  floors 
are  covered  with  these  generators  as  thick 
as  they  can  stand,  and  the  visitor  who  goes 
among  them  is  compelled  to  sneeze  in  defer- 
ence to  the  pronounced  acidity  of  the  at- 
mosphere. 

The  tanks  inside  arc  filled  from  top  to 
bottom  with  beech  shavings — nothing  more. 
When  the  alcohol  drips  in  at  the  top,  it 
spreads  over  the  shavings  where  the  air  has 
ready  access  to  it.  The  oxygen  pounces 
upon  it  and  changes  it  without  more  ado 
into  acetic  acid  or  vinegar,  in  which  con- 
dition it  runs  out  at  the  cock  and  into  a 
trough  that  carries  it  down  to  the  next  floor 
into  a  huge  storage  tank.  The  shavings  in 
the  generators  are  merely  for  the  purpose 
of  providing  a  great  amount  of  surface 
over  which  the  spirits  must  flow. 

After  having  seasoned  for  a  time  in  the 
tanks,  the  vinegar  is  pumped  out  into  bar- 
rels, labeled,  and  sent  all  over  the  country 
to  the  pickle  manufacturers.  Every  bushel 
of  com  makes  about  four  gallons  of  wliite- 
wine  vinegar,  which  sells  at  all  the  way 
from  7  to  10  cents  a  gallon. 

The  cider  used  for  vinegar  comes  almost 
entirely  from  Michigan,  Ohio  and  New 
York,  enough  being  secured  every  fall  to 
last  a  whole  year.  The  barrels  are  corded 
up  in  endless  rows — a  whole  great  room 
filled  full,  with  only  little  alleyways  pierc- 
ing it — and  allowed  to  stand  until  the  cider 
is  quite  hard  enough  to  make  an  old  cider- 


drinker  dizzy-headed.  When  at  last  it  has 
sufficiently  fermented,  it  is  run  over  the 
shavings  in  the  generator  and  becomes  a 
light-brown  cider  vinegar.  It  is  now  run 
into  old  whisky  barrels,  and  allowed  to 
stand  as  long  as  possible.  The  whisky  bar- 
rels assist  greatly  in  the  ripening  process, 
which  so  much  improves  vinegar.  Only  a 
few  firms  in  the  country  have  this  method 
of  making  their  product  more  palatable. 

Red-wine  vinegar  is  made  just  like  cider 
vinegar,  a  shade  greater  care  being  taken, 
l)erhaps,  to  keep  it  clean  and  pure.  The 
wine  used  comes  largely  from  California 
and  Oliio,  which  of  late  years  have  been 
making  a  good  deal  of  it.  The  factory  can 
easily  turn  out  eighty  barrels  a  day,  and 
when  one  considers  that  a  teaspoonful  at  a 
meal  is  a  very  large  average  for  the  ordi- 
nary adult,  it  will  be  seen  how  far  such  a 
quantity  will  go.  The  prices  are  now  so 
cheap  that  the  farmer  can  hardly  afford  to 
make  vinegar,  even  for  home  consumption. 
Tie  can  sell  the  cider  to  better  advantage. 

*/•      tiW      J^ 

HOW  FEUIT  FLAVORING 
EXTRACTS  ARE  MADE 

Since  soda  water  l>ecame  the  regular  dis- 
sipation of  the  suninier  girl,  the  extract- 
making  industry  has  assumed  enormous 
proportions.  Where  ounces  of  lemon  and 
vanilla  were  used  by  housewives  and  chefs  a 
dozen  years  ago,  gallons  are  now  consumed 
in  the  corner  drug  store.  To  accommodate 
thisgreat  growth  in  business, manufacturing 
j)lants  have  sprung  up  through  the  coun- 
try, aaid  th(^y  are  yearly  adding  to  their 
equipment  in  order  to  supply  the  ever-in- 
creasing demand. 

Vanilla  comes  almost  entirely  from  Mex- 
ico,   in   the   form   of   long,   brown,   shiny 
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beans,  which  ar6  tied  up  in  half-pound 
bundles  and  kept  in  hermetically  sealed  re- 
ceptacles, so  that  the  rich  odor  may  not 
be  dissipated  in  the  air.  The  bean  grows 
on  a  peculiar  vine  which  is  said  to  derive 
quite  as  much  nourishment  from  the  air  as 
it  does  from  the  soil.  It  is  planted  in  cut- 
tings by  the  Mexicans,  and  as  it  grows  it 
is  trained  on  lattices  or  palm  trees.  In  the 
third  year  it  begins  to  bear,  and  for  thirty 
summers  the  crops  continue  good.  In  a  sin- 
gle month  the  vanilla  bean  will  grow  to  its 
full  size,  but  requires  fully  six  months 
longer  for  it  to  ripen. 

After  the  beans  are  picked — and  their 
value  depends  largely  upon  having  them 
neither  overripe  nor  underripe — ^the  pecu- 
liar rich  aroma  is  developed  by  a  compli- 
cated process  of  fermentation.  They  are 
first  stored  under  cover  until  they  begin  to 
shrivel,  and  then  they  are  sweated  by  heat- 
ing and  inclosing  them  in  air-tight  boxes 
over  night.  In  the  course  of  two  or  three 
days  the  beans  have  obtained  a  rich  brown 
color,  and  present  a  moist  appearance. 
After  being  exposed  for  several  months  in 
the  sun  to  dry,  they  are  packed  in  little 
bundles  and  shipped  to  the  United  States, 
which  is  the  greatest  extract-making  coun- 
try' in  the  world.  Thousands  of  Mexicans 
make  their  entire  living  by  raising  and 
curing  vanilla  beans.  The  cost  ranges  from 
$0  to  $12  a  pound,  according  to  the  length 
and  quality  of  the  beans,  the  prices  being 
now  pretty  high  owing  to  the  large  demand 
and  the  insufficient  supply.  For  this  rea- 
son vanilla  extract  is  frequently  adulter- 
ated with  tonka  or  snuflF  beans,  which  cost 
only  $2  a  pound.  They  impart  a  very 
pungent  odor,  and  a  somewhat  sharp  and 
bitter  taste  to  the  extract. 

The  unpacking  room  of  the  extract  fac- 


tory is  as  fragrant  as  a  little  comer  of  Cey- 
lon. When  the  workmen  open  the  tin  cans, 
each  of  which  contains  about  thirty  pounds 
of  beans,  the  rich  aroma  rushes  out,  filling 
the  room.  The  beans  are  taken  from  the 
bundles  and  placed  in  chopping  machines 
that  resemble  a  sausage-cutter,  from  which 
they  come  out  as  fine  as  mince-meat.  A 
quantity  of  the  best  lump  sugar  is  now 
mixed  with  the  mass,  according  to  a  secret 
formula,  and  the  whole  fragrant  "charge" 
is  thrown  into  a  big  jacketed  kettle.  Here 
the  temperature  is  gradually  raised  by 
means  of  steam,  and  retained  at  about  the 
boiling  point  for  forty-eight  hours.  The 
sugar  absorbs  the  aroma  to  a  large  degree, 
and  when  the  "charge'  is  taken  out  it 
strongly  resembles  the  grounds  of  coffee 
after  the  liquid  has  been  poured  off. 

A  certain  amount  is  now  poured  into  a 
twenty-gallon  keg,  five  gallons  of  deodorized 
spirits  are  added,  and  the  keg  is  placed 
in  a  great  storeroom  where  hundreds  of 
others  just  like  it  are  arranged  in  long 
rows.  Each  keg  is  labelled  with  the  date  of 
entrance,  and  at  the  end  of  a  full  year,  dur- 
ing which  time  the  alcohol  has  dissolved 
all  of  the  vanilla  from  the  sugar  and  from 
the  pieces  of  bean,  it  is  ready  for  the  next 
process.  The  kegs  fill  the  whole  of  one 
great  storeroom,  and  they  are  valued  at 
more  than  $150,000. 

The  kegs  are  emptied  into  a  large  re- 
ceptacle, and  the  liquor  of  vanilla,  as  it  is 
called,  is  forced  under  great  pressure 
through  an  ordinary  filter  press,  where  the 
impurities,  including  the  bits  of  vanilla 
bean  from  which  the  essence  has  been  ex- 
tracted, are  removed. 

The  stream  which  flows  from  the  press  is 
of  a  deep  brown  color,  and  the  odor  sug- 
gests cakes,  ice  cream  and  a  great  many 
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other  good  things.  It  is  the  pure  vanilla 
extract.  After  being  allowed  to  stand  for 
a  day  or  two  in  a  small  tin  tank,  the  vanilla 
is  drawn  off  into  small  receptacles  provided 
with  a  faucet  at  the  bottom.  In  this  way 
it  goes  to  a  long  table,  around  which  a 
number  of  neat-appearing,  nimble-fingered 
girls  are  sitting.  One  of  them  filk  bottles 
of  sizes  varying  from  one-sixteenth  of  a 
pint  to  a  quart,  another  plugs  in  the  corks, 
another  pastes  on  the  labels,  another  slips 
the  bottles  into  small  pasteboard  boxes  and 
then  a  man  comes  and  carries  the  bottles 
away  to  be  packed  in  sawdust  and  sent  out 
to  the  market. 

Vanilla  is  a  rather  expensive  food  com- 
modity, and  imless  the  supply  of  beans 
from  Mexico  can  be  largely  increased  dur- 
ing the  next  few  years,  it  is  destined  to  go 
still  higher.  Vanilla  has  been  g^o^\'ing 
popular  within  the  last  few  years.  Origi- 
nally there  was  at  least  three  times  as  much 
lemon  sold  as  vanilla,  but  now  the  compara- 
tive amounts  have  almost  changed  places. 

The  process  of  making  lemon  extract  is 
not  80  difficult  as  that  of  vanilla.  All  of 
the  best  essence  or  oil  us^mI  bv  manufac- 
turera  comes  from  Sicily,  where  the  Ix^st 
lemons  in  the  world  are  raised.  The  crop 
is  harvested  in  Noveml^jr  or  Decemlx-r,  the 
best  and  largest  fruits  being  i)ick(»d  and 
packed  for  shipment  to  the  big  cities  of 
Europe.  Just  before  the  small  and  imper- 
fect fruits  are  entirely  rijK?,  they  are  picked 
and  divided  into  sections.  After  lying  in 
the  sun  for  a  day,  the  lemons  are  taken, 
one  by  one,  by  Sicilian  girls,  who  scrape  off 
the  pulp  and  squeeze  the  lemon  oil  from 
the  rind  out  into  a  sponge.  When  the 
sponge  is  completely  saturated  it  is  pressed 
and  the  oil  runs  into  a  specially  made  cop- 
per veaael,  which  can  be  hermetically  sealed 


as  soon  as  it  is  full.  A  good  workman  will 
squeeze  a  pound  of  oil  or  essence  every 
day,  the  market  price  of  the  oil  being  $2. 
It  takes  from  400  to  500  fruits  to  make  a 
pound  of  oil. 

In  this  form  it  comes  to  the  Chicago  fac- 
tory. To  get  it  out  of  its  sealed  case  the 
w^orkman  chops  holes  in  the  copper  with  an 
ax,  and  the  oil  to  the  amount  of  twenty- 
five  pounds  runs  out.  The  first  process  in 
preparing  extract  of  lemon  is  the  removing 
of  the  balsamic  oils.  Many  jxjrsons  will 
rememlx?r  having  eaten  cake  or  ice  cream 
which  had  a  distinct  taste  of  turpentine. 
This  was  probably  owing  to  the  fact  that 
the  lemon  extract  was  a  poor  brand  from 
which  the  balsamic  oils  had  not  been  re- 
moved. The  process  is  entirely  secret,  each 
manufacturer  having  his  own  methods  of 
doing  the  work. 

When  the  oil  comes  out  it  is  yellow  and 
almost  cl(?ar,  with  the  delightfully  pungent 
odor  of  lemon-rind.  It  is  now  '*cut"  with 
deodorized  spirits  and  then  sent  into  the 
filter  room.  This  is  a  great  apartment  con- 
taining tables  loaded  full  of  big  glass  lit- 
tles. In  the  top  of  each  there  is  a  funnel 
fitted  with  ordinary  druggist's  filter  paper. 
Everything  is  kept  scrupulously  clean,  so 
that  the  filtering  may  go  forward  without 
allowing  the  liquor  to  collect  any  dust. 
There  are  hundreds  and  hundreds  of  these 
bottles  and  funnels,  and  it  keeps  se^^eral 
girls  busy  all  the  time,  pouring  the  liquor 
into  the  filters.  The  room  smells  like  a 
doubly  concentrated  Sun<lay  school  picnic, 
where  a  whole  bt^vy  of  girls  are  making 
lemonade.  When  the  liquor  is  strained 
through  into  the  bottles  it  is  clear  and  yel- 
low, ready  for  bottling.  One  pound  of  oil 
makes,  with  the  spirits  added,  one  gallon 
of  extract. 
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When  the  cook  uses  vanilla  or  lemon  the 
process  of  seasoning  is  simple.  As  soon  as 
the  cake  or  custard  into  which  the  extract 
has  been  put  is  heated,  the  spirits  holding 
the  real  essence  in  solution  are  volatilized 
and  driven  oflF,  and  the  essence  remains  to 
give  flavor  and  aroma  to  the  cookery. 

Orange  extract  is  made  exactly  like 
lemon,  the  oils  of  the  two  fruits  being 
hardly  distinguishable  when  they  arrive  at 
tlie  factory.  The  same  factory  makes  ex- 
tracts of  cinnamon,  chocolate,  almond,  nut- 
meg, cloves,  celery,  ginger,  onion,  allspice, 
and  many  more,  the  process  in  several  cases 
being  exceedingly  complex  and  difficult  and 
usually  hedged  in  \vith  secrecy. 

Extracts  from  the  fruit  of  the  straw- 
berry, the  pineapple,  the  raspberry,  the 
banana,  the  pear  and  the  apricot  cannot  be 
made,  although  many  experimenters  have 
worked  on  the  problem.  These  fruits  con- 
tain so  much  water  that  it  is  impossible  to 
get  them  condensed  enough  to  secure  the 
true  essence.  Artificial  extracts  with  the 
flavors  of  these  fruits  may,  however,  be 
made.  The  process  is  entirely  chemical, 
and  the  flavors  produced  are  really  stronger 
than  the  fruits  themselves.  Many  of  these 
extracts  are  used  in  cooking  and  in  soda 
water  fountains,  but  they  are  all  more  or 
less  injurious  to  the  health.  The  pro- 
prietors of  many  of  the  best  soda  fountains 
refuse  to  use  tliem,  preferring  to  keep  a 
supply  of  crushed  fruits  always  on  hand. 
Peacli  extract  is  made  from  peach  pits. 

.4    ^    ji 

EXTRACT  OF  BEEF  AND  ITS 
PBEPABATIOX 

After  many  centuries  of  absolute  sway 
over  the  de-itinies  of  the  kitchen  soup-ket- 
tfej  ihf:  plar-e  an<I  p<jwer  of  the  soup-bone 


is  being  rapidly  usurped  by  extract  of  beef. 
It  is  so  easy  and  convenient  for  the  house- 
wife, especially  if  she  happens  to  be  a  mem- 
ber of  the  Ibsen  society  or  the  Browning 
club,  to  take  a  teaspoonful  of  black  paste 
out  of  a  little  earthenware  jar,  stir  it  up  in 
a  sauce  pan,  sift  a  pinch  of  pepper  and  salt 
and  possibly  some  vegetables,  and  announce 
that  soup  is  ready. 

Of  course  this  short  cut  to  culinary  suc- 
cess will  be  decried  by  the  New  England 
housewife,  who  sees  the  art  of  her  ancestors 
being  thus  reduced  to  a  science  which  any 
one  may  master.  Her  way  w^as  to  buy  the 
soup-bone  herself,  heing  very  particular  to 
see  that  it  was  a  white,  juicy  joint,  with  as 
little  meat  clinging  to  it  as  possible.  Then 
it  was  ensconced  in  a  kettle  and  allowed  to 
simmer  away  all  the  forenoon,  filling  the 
house  with  the  suggestions  of  a  far-away 
dinner.  It  was  peppered  and  salted  and 
sipped  from  time  to  time  to  see  if  it  was 
just  right,  and  when  the  soup  was  done  it 
was,  of  course,  delicious. 

But  the  extract  of  beef  method  is  much 
more  compatible  with  this  latter  day  hurry 
and    worry,    and    there    are    those,    even 
among  the  housewives  whose  grandmotherj; 
were   veritable   geniuses   at   cookery,    wIk 
have  wandered  so  far  from  grace  as  to  ir 
sist  that  soup  made  by  the  new  method 
better  in  flavor  and  richer  than  the   o 
style  soup. 

Extract  of  beef  was  invented  in  Sor 
America  a  good  many  years  ago.    Down 
Uruguay,  Paraguay  and  the  Argentine 
public,    vast    herds    of    half -wild    a 
roamed  the  pampas,  and  the  drovers 
o^^^led  them,  by  right  of  l)eing  expert 
the   lasso,    found   that   it   hardly   pa' 
slaughter  them  owing  to  the  absence 
market  for  the  beef.     Sonie  of  tlie  qu 
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were  "jerked,"  or  dried  in  the  sun,  and  the 
hides  had  a  value  of  their  own,  but  the  rest 
of  the  carcass  was  ordinarily  left  to  decay 
in  the  hot  southern  sun.  At  last  some  man, 
whose  name  certainly  ought  to  decorate  the 
pages  of  history,  discovered  a  way  of  boil- 
ing down  the  beef,  very  much  as  the  old- 
fashioned  nurse  made  beef  tea,  until  the 
nutritive  portions  had  all  been  extracted. 

After  certain  filtering  processes  it  was 
bottled  up  and  sent  over  to  Europe,  where 
it  was  sold  as  a  tidbit  to  tickle  the  palates 
of  the  aristocracy.  After  a  time,  like  every- 
thing that  economizes  labor,  it  was  success- 
ful, and  every-day  people  who  ran  to  their 
luncheons  with  their  heads  seething  full  of 
figures  began  to  eat  it.  And  once  estab- 
lished as  a  food  commodity,  the  lx?ef-pack- 
ers  of  other  countries  Ix^gan  to  devise  means 
of  improving  it.  Chicago  took  the  lead  in 
the  work,  and  to-dav  the  best  extract  in 
the  world  is  made  in  the  stockyards  packing 
house  of  that  citv. 

While  the  principle  of  the  processes  con- 
nected with  its  manufac»tur(»  is  simple 
enough,  the  actual  mechanical  operations 
are  full  of  complexities,  great  eare  and 
skill  being  necessary  to  secure  a  i)r(Mluct 
which  will  be  acc(»ptal)le  to  p(Tsons  who 
know  what  good  soup  is. 

In  the  first  place,  tlie  InH'f  is  cut  from  the 
cattle  in  the  slaughter  house.  It  is  mostly 
fine,  lean  meat  from  the  forecpiarters,  no 
shanks  or  gluey  parts  of  the  animal  Inking 
used.  After  being  thoroughly  washed  it 
is  loaded  into  trucks  holding  about  '2,000 
pounds,  and  tnmdled  away  to  the  cooking 
department,  a  long  room  almost  tilled  with 
two  rows  01  round  copper  boih*rs  or  "ket- 
tles," as  the  men  call  them.  These  consist 
of  an  upper  and  lower  hemisj)here,  so  built 
that  they  can  be  fastened  together  hermeti- 


cally. The  lower  hemisphere  is  built 
double  like  a  custard-cooker,  the  interven- 
ing space  being  filled  with  hot  water. 
From  the  upper  hemisphere,  which  is 
punctured  with  a  huge,  cyclopean  eye-glass, 
there  extends  a  pipe,  which  is  connected  at 
the  further  end  with  a  vacuum  pump. 

The  charge  of  2,000  pounds  of  meat  is 
placed  in  the  kettle  with  a  little  water,  the 
air  is  pumped  out,  and  the  hot  w^ater  is 
turned  into  the  jacket.  After  six  or  eight 
hours  of  cooking  the  meat  is  thoroughly 
disintegrated,  and  the  liquor  which  sur- 
rounds it  is  thick  and  pasty.  The  workmen 
know  wdien  the  cooking  is  comj)lete  by  ex- 
amining the  mass  inside  through  the  glass 
window.  Th(»  whole  secret  of  this  process 
is  to  cook  the  lKK»f  at  a  low  temperature 
to  avoid  scorching,  and  this  is  done  by  boil- 
ing in  a  vacuum.  In  South  America  no 
such  care  is  given  to  the  process,  and  th(^ 
extract  is  often  very  black  and  bitter. 

The  liquor  is  now  <lraine(l  off  and  elari- 
fied  by  a  secret  i)rocess,  after  which  it  is 
I)ump(»(l  through  two  or  three  filter  j)resses, 
one  after  another.  The  lilter  presses  are 
c(mstructe«l  of  solid-irou,corrugiit(Ml,(l(>iil)le- 
concave  di^ks  punctured  in  the  middle  an«l 
s(»parated  with  layers  of  ducking  which 
catch  any  imi>urities  and  retain  all  the 
fibers  still  left  in  the  uuiss  of  extract. 

From  here  it  j>ours  into  a  vacuum  i)an 
7  feet  high,  12  feet  long  and  i)  feet  brond. 
The  entire  bottom  j)art  of  this  is  tilled  with 
steam  coils  and  from  the  top  a  j)ip<'  runs  to 
the  exhaust  j)ump.  Enough  extract  li(|Uor 
is  alli>wed  to  flow  into  the  j)an  to  cover  the 
pipes,  and  hen;  the  free  water  in  it  is 
quickly  evaj)()rated,  the  heat  and  the 
vacuum  both  assisting  the  process.  Froui 
the  first  vacuinn  j)an  the  extract  passes  to 
the  second,  and  when  it  at  last  runs  out  it 
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has  been  condensed  to  a  thick  brown  paste, 
containing  only  about  20  per  cent  of  mois- 
ture. In  this  condition  it  goes  to  a  mill 
of  the  kind  used  in  grinding  paint,  where 
it  is  rendered  thoroughly  homogeneous. 

The  packing  room  is  a  marvel  of  neat- 
ness. Around  a  long,  narrow  table  a  score 
or  more  of  girls  are  arranged,  each  in  a 
tidy  dress,  and  a  natty  white  cap  and 
apron.  The  first  two  or  three  in  the  row 
fill  the  little  white  crockery  jars  one  by 
one  from  a  spout  which  brings  the  extract 
down  from  the  room  above.  Another  girl 
deftly  plugs  a  cork  into  the  jar,  and  then 
in  quick  succession  it  is  capped,  labeled 
and  wrapped  ready  to  go  to  the  boxing 
room. 

Each  pound  of  the  extract  contains  all 
the  nutritive  matter  in  forty-five  pounds  of 
meat,  and  it  will  make  several  gallons  of 
soup.  Its  use  is  largely  confined  to  the 
great  cities,  although  it  is  rapidly  gaining 
a  foothold  in  the  sriialler  towns.  In  many 
hospitals  it  has  totally  usurped  the  place  of 
beef  tea  as  a  food  for  convalescents.  Many 
exploring  and  camping  parties  have  also 
used  it  with  success,  there  being  no  more 
condensed  form  of  food  manufactured. 
The  product  of  one  factory  alone  amounts 
in  value  to  more  than  $1,000,000  every 
ye;  ,  and  it  is  growing  rapidly.  As  yet 
the  consumption  of  the  Chicago  output  is 
confined  largely  to  the  United  States  and 
Canada, 

i3*   i3*    *?* 

PEPSIN  AND  ITS  PRODUCTION 

Everyone  is  familiar  with  the  methods 
of  repairing  humanity  with  artificial  legs, 
glass  eyes,  false  teeth  and  wigs,  but  it  may 
not  be  generally  known  that  a  factory  at 
the  Biock  yards  in  Chicago  is  busy  all  the 


year  round  in  making  artificial  diges- 
tions. 

For  it  is  the  purpose  of  pepsin  to  relieve 
the  man  whose  stomach  has  rebelled  at 
harmful  methods  of  eating.  After  each 
meal  he  simply  takes  a  little  tablet  of  the 
digestion,  which  he  carries  in  a  convenient 
vest  pocket,  swallows  it,  and  forthwith  for- 
gets— ^in  theory  at  least — ^his  troubles. 
Anyone  will  admit  that  this  is  a  charming 
arrangement. 

In  health,  manufactured  pepsin  is  not 
necessary,  because  the  stomach  furnishes  its 
own  supply.  There  are  millions  of  little 
ceils  that  have  no  other  duty  than  to  fur- 
nish the  ferment,  and  when  the  food  comes 
down  they  eject  the  supply  which  they  have 
been  saving  up,  and  by  its  peculiar  proper- 
ties the  marvelous  process  of  digestion  goes 
forward.  But  if  a  man  overworks  his 
stomach  by  eating  too  much  or  too  often,  or 
by  going  to  work  too  soon  after  eating,  the 
cells  grow  tired,  and  finally  fall  sick,  and 
cannot  perform  the  task  set  for  them.  To 
remedy  this  difficulty,  some  inventive 
genius  conceived  the  idea,  about  ten  years 
ago,  of  taking  the  pepsin  from  the  stomachs 
of  hogs  and  concentrating  it  into  a  con- 
venient form  of  use.  Since  that  time  the 
process,  which  was  then  confined  to  the 
chemical  laboratory  and  was  conducted  on 
an  exceedingly  narrow  basis,  has  assumed 
the  proportions  of  an  industry,  and  thou- 
sands of  persons  are  using  the  product. 
There  are  even  varieties  of  chewing  gum 
which  are  said  to  contain  pepsin  in  small 
quantities. 

No  one  knows  just  what  pepsin  is.  It 
has  never  been  isolated  from  the  cells  of  the 
stomach,  and  no  chemist  has  ever  been  able 
to  analyze  it.  It  is  to  the  stomach  what 
magnetism  is  to  the  magnet.    The  United 
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States  pharmacopeia  defines  it  as  follows: 
^Pepsinum  (Pepsin) :  A  proteolytic 
ferment,  or  enzyme,  obtained  from  the 
glandular  layer  of  fresh  stomachs  from 
healthy  pigs,  and  capable  of  digesting  not 
less  than  3,000  times  its  own  weight  of 
freshly  coagulated  and  disintegrated  egg 
albumen.  A  fine,  white,  or  yellowish-white, 
amorphous  powder,  or  thin  pale  yellow  or 
yellowish,  transparent  or  translucent  grains 
or  scales,  free  from  any  oflFensive  odor,  and 
having  a  mildly  acidulous  or  slightly  saline 
taste,  usually  followed  by  a  suggestion  of 
bitterness.  It  slowly  attracts  moisture 
when  exposed  to  the  air.'^ 

The  whole  process  of  making  pepsin, 
many  steps  of  which  are  secret,  consists  in 
the  isolation  of  the  ferment  to  as  great  a 
degree  as  possible,  there  being  no  way  of 
getting  it  entirely  separate  from  the  cell 
walls  of  the  stomach. 

The  laboratory  in  which  it  is  made  is  lo- 
cated cloise  to  where  1,500,000  hogs  are 
killed  annually,  and  within  an  hour  from 
the  time  the  animal  breathes  its  last,  the 
part  of  its  stomach  (about  the  size  of  a 
man's  hand)  in  which  the  pepsin  can  be 
found,  is  in  the  hands  of  skilful  work- 
men. The  pieces  are  placed  at  once  in 
rows  of  crocks  containing  dilute  hydro- 
chloric acid,  .002  per  cent  solution,  where 
they  are  left  all  day  long.  They  are  then 
taken  out,  and  the  men  put  them  through 
a  secret  chemical  process  to  remove  the 
peptone,  or  the  product  of  the  digestive 
action  of  the  pepsin  on  the  membranous 
parts  of  the  stomach,  with  which  it  comes. 
It  then  goes  to  a  vacuum  pan,  where,  by  a 
steady  low  heat,  the  moisture  is  partially 
removed,  after  which  it  is  spread  out  on 
glass  plates,  where  it  dries  down  to  thin, 
fine  yellow  scales,  having  a  peculiar  bril- 


liant luster.  Girls  pack  the  product  in 
bottles,  and  it  is  ready  for  shipment. 

The  market  price  is  about  75  cents  an 
ounce,  and  it  takes  ordinarily  about  100 
hogs'  stomacbs  to  make  a  pound  of  pepsin. 
Numerous  tonics  composed  of  wine  and 
pepsin  are  also  made  at  the  factory. 

From  the  stomachs  of  calves  comes  the 
extract  of  rennet  which  is  also  made  at  the 
laboratory  and  largely  used  in  cheese-mak- 
ing. The  process  of  manufacture  is  sim- 
ple. The  stomachs  are  chopped  up  in  a 
sausage  machine  into  fine  bits,  and  macer- 
ated in  a  solution  of  salt  and  water.  The 
material  is  then  ready  for  packing  and 
shipment.  Because  cheese  contains  so  much 
of  the  digestive  ferment — pepsin — it  is  said 
to  "digest  everything  but  itself."  Perhaps 
this  is  the  reason  cheese  goes  with  pie  as 
the  end  of  a  meal. 

^^w  9^^  ^^^ 

STARCH  AND  HOW  IT  IS  MADE 

Starch  has  a  greater  diversity  of  uses, 
perhaps,  than  any  other  vegetable  com- 
modity. Here  is  a  family  at  dinner  with 
a  guest  or  two  wlio  have  come  to  spend  the 
evening.  Those  tea  biscuits  which  the  ser- 
vant has  just  brought  in  are  light  and  flaky 
because  the  cook  used  baking  powder  in 
making  them,  and  baking  powder  is  more 
than  one-third  starch.  The  shirt  bosoms 
of  the  men  about  the  table  glisten  with  a 
polish  imparted  by  starch,  and  those  delicate 
dess(?rts  are  notliiiig  but  starch  and  water 
and  flavoring.  The  heavy  Brussels  carpet 
on  which  the  feet  of  the  diners  rest  was 
fairly  saturated  with  starch  during  the 
process  of  manufacture,  and  that  is  why  it 
is  now  so  firm  and  stiff.  One  of  the  girls 
wears  a  cotton  waist.    In  making  the  cloth 
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the  cotton  fibers  were  "sized'^  again  and 
again  in  starch,  and  the  sewing  thread  used 
was  treated  in  a  similar  manner.  The  dab 
of  powder  on  the  nose  of  the  hostess  is 
nothing  but  starch,  and  if  she  ever  uses 
rouge  or  complexion  preparations — of 
course  she  doesn't — ^they,  too,  are  largely 
starch.  Many  of  these  candies,  and  they 
are  the  purest  made,  contain  more  or  less 
starch — starch,  possibly,  that  has  been  first 
made  into  artificial  gum  arable. 

The  dinner  over,  the  company  moves  to 
the  library — a  veritable  starch  realm.  All 
the  paper  has  been  sized  in  starch,  the  pic- 
tures on  the  wall  have  been  pasted  with  it, 
and  the  book-covers  remain  in  place  largely 
because  of  the  starch  used.  Possibly,  too, 
the  wall  paper  is  fastened  on  with  starch. 
A  young  doctor  in  the  party  could  tell  won- 
derful stories  about  the  part  starch  plays 
in  materia  medica,  and  how  important  it  is 
in  the  preparation  of  splints  and  surgical 
bandages.  And  there  are  a  great  many  other 
less  important  uses. 

The  quantities  used  are  something  enor- 
mous. The  annual  production  in  this  coun- 
try is  500,000,000  pounds  of  com  starch, 
2,000,000  pounds  of  wheat  starch  and  30,- 
000,000  pounds  of  potato  starch.  Of  these 
the  most  expensive  is  wheat  starch,  which 
is  used  largely  in  very  fine  laundry  work. 
The  largest  consumers  of  starch  are  the 
makers  of  cotton  and  linen  goods,  and  of 
carpets.  Besides  these  familiar  kinds  of 
starch  there  are  tapioca,  from  manioc-root; 
arrow-root,  from  the  macanta,  and  sago, 
the  pith  of  a  species  of  palm.  A  kind  of 
starch  is  also  made  from  the  horsechestnut, 
but  the  quantities  manufactured  are  small. 

Although  starch-making  is  a  simple  pro- 
cess it  was  not  understood  until  within  the 
lasl^  eentnrj.     When  the  corn  first  comes 


into  the  factory,  it  is  taken  to  a  big  room 
filled  with  vats  in  which  it  is  placed  after 
all  the  readily  removable  dust  has  been 
blown  away.  Warm  water  is  poured  over 
the  mass,  and  changed  from  time  to  time 
for  three  days.  The  corn  is  then  soft  and 
pulpy. 

It  next  goes  to  the  grinding  mill,  com- 
posed of  buhr-stones,  like  those  used 
in  old-fashioned  flour-mills.  Here  it  is  pul- 
verized and  washed  at  the  same  time,  by  a 
stream  of  water  which  is  kept  passing  al- 
ways over  the  stones.  The  water  carries  off 
the  pulverized  mass  to  long  screens  made 
of  bolting  cloth,  where  it  spreads  out  and 
is  further  washed  by  means  of  pipe  sprays 
above.  All  the  starch  that  will  go  through 
the  sieve  cloth  is  caught  below  and  the 
husks  and  germs  of  the  corn  remain  above. 
This  refuse  matter  makes  very  excellent 
feed  for  cattle,  it  being  rich  in  oil  and 
nitrogenous  matter. 

The  "starch  milk"  is  now  run  out  on 
numerous  low  tables  set  at  an  incline.  Be- 
ing insoluble  in  cold  water  it  quickly  pre- 
cipitates, the  water  running  off.  It  is  now 
dug  up  and  washed  repeatedly  in  agitator 
tanks,  to  get  out  the  gluten  and  other  im- 
purities. Water  is  the  most  important  fac- 
tor in  starch-making,  for  unless  starch  can 
be  washed  scores  of  times  it  is  valueless. 

When  it  has  reached  the  required  degree 
of  purity  it  is  packed  in  wooden  molds 
which  are  perforated  and  lined  with  fine 
cloth,  thus  allowing  the  water  to  escape.  The 
blocks  come  out  in  masses  about  six  by  eight 
inches  in  size,  and  they  are  taken  at  once 
to  the  dry-room,  where  they  are  submitted 
to  a  high  temperature. 

The  heat  not  only  dries  them  out,  but 
draws  out  other  impurities  which  form  in 
a  crust  on  the  outside.     This  crust  varies 
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from  one-fourth  to  one-half  an  inch  in 
thickness^  and  is  scraped  off  by  boys  and 
girls,  the  scraping  being  washed.  Then  the 
blocks  are  wrapped  in  paper  and  sent  to 
the  low  temperature  drying-room,  where  the 
heat  breaks  them  up  into  the  familiar  ir- 
regular crystals.  The  starch  is  now  ready 
for  shipment.  Certain  laundry  starches  are 
treated  with  an  alkali  before  being  placed 
on  the  market  and  cooking  starch  is  passed 
through  a  pulverizer.  Corn  will  yield  from 
twenty-four  to  twenty-eight  pounds  of 
starch  to  the  bushel.  Wheat  starch  is  made 
exactly  like  corn  starch. 

Of  late  years  potato  starch  has  become 
very  popular.  It  is  easily  made,  the  pota- 
toes being  simply  ground  and  submitted  to 
a  series  of  washings.  Since  the  sand  lands 
in  northern  Wisconsin  and  Minnesota  be- 
gan to  be  used  extensively  for  potato  grow- 
ing, numerous  starch  factories  have  sprung 
upandgreat  quantities  are  produced.  Being 
so  near  the  source  of  supply  the  work  can  be 
done  very  cheaply.  Ordinary  American  po- 
tatoes yield  only  about  eight  pounds  of 
starch  to  the  bushel,  while  German  potatoes 
yield  twelve  pounds.  The  department  of 
agriculture  has,  however,  found  a  potato 
that  will  grow  in  Utah  and  will  produce 
as  much  starch  as  the  German  variety. 

^^w  9^^  ^^^ 

GLUCOSE  AND  HOW  IT  IS  MADE 

Glucose  is  connected  in  the  minds  of 
many  people  with  all  that  is  bad.  Some 
think  it  is  made  from  dead  horses;  others 
believe  that  it  comes  from  glue,  and  most 
of  them  are  sure  that  it  destroys  the  lining 
of  the  stomach.  The  fact  is,  glucose  is  a 
sugar,  resembling  cane  and  beet  sugar  in 
many  of  ita  properties,  but  it  ;§  not  quite 


so  sweet.  It  is  perfectly  harmless,  and  can 
be  used  to  advantage  as  a  substitute  for  the 
more  expensive  sugars  in  preserving  fruits, 
and  also  making  candies,  jellies,  syrups  and 
like  purposes. 

A  great  deal  of  it  is  used  in  the  manu- 
facture of  wines  and  beers,  for  glucose  can 
be  converted  into  alcohol  by  fermentation. 
Glucose  can  be  made  from  any  substance 
containing  starch,  and  practically  all  of 
the  glucose  turned  out  of  this  country  is 
made  from  com.  In  Europe  potatoes  are 
used  as  a  source  of  glucose.  A  bushel  of 
corn  yields  about  forty  pounds  of  glucose. 

Corn  can  be  converted  directly  into  glu- 
cose ;  that  is  to  say,  it  can  be  ground  with- 
out preliminary  treatment,  and  then  boiled 
with  water  and  acid  until  the  starch  is  en- 
tirely converted  into  glucose.  But  this 
process  is  attended  by  so  many  drawbacks 
that  most  manufacturers  prefer  to  use  the 
longer  but  more  satisfactory  process  of 
separating  the  starch  from  the  remaining 
constituents  of  corn,  and  then  using  the 
starch  so  obtained  for  making  the  glucose. 

The  first  step  in  this  process  is  the 
"steeping"  of  the  com.  Large  wooden 
tanks  are  used  for  this  purpose,  and  from 
2,000  to  3,000  bushels  of  corn  are  run  into 
one  of  those  tanks  and  covered  with  water. 
The  temperature  of  the  water  is  kept  at 
nearly  80  degrees  Fahrenheit  during  the 
whole  steeping  stage.  The  fumes  of  burn- 
ing sulphur,  kno^\^l  to  chemists  as  "sulphur 
dioxide,"  are  blown  into  the  tank  from  be- 
low, and  in  this  way  the  water  and  corn 
become  strongly  saturated  with  sulphurous 
acid. 

The  object  of  the  steeping  process  is  to 
soften  the  com  so  that  it  can  be  easilv 
ground,  and  to  dissolve  the  gummy  sub- 
stance which  binds  together  the  starch  and 
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the  gluten.  From  one  to  three  days  are 
required  to  properly  steep  the  com.  Then 
the  "steep"  water  is  run  into  the  sewer, 
the  com  is  washed  with  fresh  water,  a  door 
in  the  bottom  of  the  tank  is  opened,  and 
the  corn  is  taken  by  a  screw  conveyor  to 
the  mill. 

There  the  corn  is  ground,  either  between 
millstones  or  rollers.  If  a  grain  of  com 
is  examined,  it  will  be  found  that  on  the 
pointed  end  of  the  grain  is  a  soft,  pliable 
mass  which  can  be  easily  removed  from  the 
starchy  part  of  the  grain  with  a  penknife. 
This  soft  part  is  the  "germ,"  and  if  this 
germ  is  pressed  between  the  fingers  it  will 
exude  an  oily  substance,  for  there  is  about 
50  per  cent  of  oil,  known  as  "corn  oil,"  in 
the  germ. 

It  is  valuable  as  a  salad  oil,  and  is  used 
in  the  making  of  toilet  soaps  and  in  mix- 
ing paints.  By  an  ingenious  mechanical 
process  the  germs  arc  separated  from  the 
starchy  matter  by  some  of  the  more  enter- 
prising manufacturers.  This  is  done  by 
crushing  the  corn,  before  it  is  thoroughly 
ground,  by  running  it  between  corrugated 
rolls.  The  crushed  corn  is  then  run  into 
a  tub  of  starchy  water,  which  is  stirred 
mechanically. 

The  germs  are  much  lighter  than  the 
starch,  and  float  on  the  surface  of  the 
water,  and  are  carried  off  through  an  exit 
pipe,  whose  mouth  is  just  below  the  surface 
of  the  water  in  the  tub.  The  germs  are 
then  washed  on  a  gently  moving  sieve  which 
retains  the  germs  but  permits  the  starchy 
water  to  run  through. 

The  germs  are  freed  from  the  greater 
part  of  the  water  they  contain  by  rotation 
in  a  centrifugal  machine.  They  are  then 
dried  in  hot  air,  ground,  and  shaped  into 
cakes)   the  cakes   are  put  into  a  power- 


ful hydraulic  press,  where  they  are  sub- 
jected to  a  heavy  pressure,  and  the  oil 
runs  out  in  a  steady  stream  and  is  collected 
in  a  tank.  The  cakes  that  remain  are  a 
rich  food  for  cattle,  and  are  known  com- 
mercially as  "oil  cake,"  which  is  worth 
from  $10  to  $20  a  ton.  Most  of  it  is  ex- 
ported to  Europe. 

The  starchy  mass  left  after  the  germs 
have  been  extracted  is  now  ground  until  all 
of  it  has  disappeared.  The  glucose  makers 
recognize  four  substances  in  corn — starch, 
gluten,  oil  and  bran.  The  germs  contain 
nearly  all  of  the  oil  and  a  large  part  of  the 
gluten,  and  they  carry  with  them  some  of 
the  bran.  It  is  now  necessary  to  separate 
the  remaining  bran  and  gluten  from  the 
starch. 

The  ground  material  is  run  into  a  tank 
and  mixed  witli  water  until  it  has  the 
necessary  consistency,  and  it  is  then  forced 
in  a  powerful  stream  on  to  a  mechanical 
sieve,  known  as  a  shaker  in  glucose  fac- 
tories. The  shaker  is  a  frame  about  eight 
feet  long  and  three  feet  wide,  covered  with 
fine  bolting  cloth.  It  is  inclined  at  an 
angle  of  30  degrees  to  the  horizontal,  and 
in  order  that  the  corn  may  move  along  it 
in  a  steady  stream,  flowing  into  the  screen 
at  the  upper  end  and  dropping  off  at  the 
lower  end,  the  screen  is  kept  in  constant 
vibration,  a  suitable  mechanism  causing  it 
to  move  back  and  forth.  Numerous  jets 
of  water  play  about  the  screen  at  different 
points.  In  this  way  the  fine  particles  of 
starch  and  gluten  are  washed  away  from  the 
bran,  which  drops  off  from  the  end  of  the 
screen  and  is  carried  away.  The  bran  is 
either  sold  as  wet  feed,  or  is  dried  for  ship- 
ment as  dry  feed. 

At  this  point  theje  is  left  a  yellowish 
milky  mash  containing  starch  and  gluten. 
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and  the  manufacturer  takes  advantage  of 
this  fact  to  separate  them.  The  milky 
liquid  is  allowed  to  run  over  slightly  in- 
clined tables,  about  200  feet  long.  The 
heavy  starch  settles  near  the  head  of  the 
tables  in  great  quantities,  and  in  less  quan- 
tities throughout  the  length  of  the  tablets. 
A  large  factory  will  have  perhaps  one  hun- 
dred of  these  tables.  The  i^lut(»n  floats  awav 
with  the  water  and  runs  through  a  pipe  at 
the  end  of  the  tables  into  large  settling 
tanks. 

Here  it  is  allowed  to  settle  for  a  day 
or  two;  the  water,  which  is  almost  clear, 
is  run  into  the  sewer.  The  gluten  that  is 
left  in  the  tanks  still  contains  a  large 
amount  of  water ;  most  of  this  is  removed 
by  forcing  it  into  a  filter  press,  which  re- 
tains the  gluten  and  allows  the  water  to 
escape.  The  press  consists  of  a  series  of 
grooved  iron  plates  with  a  central  orifice; 
cloths  are  placed  between  the  plates  in  i?uch 
a  manner  that  the  solid  gluten  camiot  pass 
the  cloths,  but  must  remain  between  them 
and  the  plates,  while  the  water  escapes 
through  the  pores  of  the  cloth  and  leaves 
the  press  by  a  suitable  opening.  The  liquid 
enters  the  press  by  the  central  orifice.  After 
the  spaces  between  the  platens  have  become 
filled  with  gluten  the  pressure  is  removed 
by  means  of  a  screw,  and  the  cakes  of 
gluten  are  removed  aft(T  separating  the 
plates. 

The  gluten  is  thoroughly  dried  by  means 
of  hot-air  or  dteam  driers ;  it  is  then  placed 
in  bags  and  is  ready  for  the  market.  It  is 
a  gray  or  yellowish  coarse  fiour,  and  sells 
for  $20  a  ton.  It  is  valuable  as  a  cattle 
food. 

Having  now  got  rid  of  all  his  by-prod- 
ucts, the  manufacturer  can  proceed  at  once 
to  tbe  preparation  of  glucose*    The  starch 


is  well  mixed  with  water  in  a  tank,  and  is 
then  pumped  into  the  converters,  where  it 
is  mixed  with  about  twenty-five  pounds  of 
muriatic  or  sulphuric  acid.  The  con- 
verter is  a  large  copper  boiler,  into  which 
live  steam  is  introduced  by  meails  of  a  per- 
forated j)ipe.  The  starch  is  heated  in  the 
converter  for  about  an  hour  at  a  pressure 
of  thirty  to  forty  pounds.  The  heating  is 
entirely  done  with  steam.  The  conversion 
is  finished  when  a  simple  chemical  test 
shows  that  no  more  starch  is  present. 

The  action  in  the  converter  is  nothing 
but  a  chemical  change  from  starch  into 
glucose,  or  grape  sugar,  as  it  is  sometimes 
called.  A  fair  sized  converter  will  convert 
750  pounds  of  starch  at  a  time  to  glucose, 
the  yield  of  glucose  being  in  the  neighbor- 
hood of  1,000  pounds.  After  conversion 
is  complete,  the  operator  opens  a  valve  and 
allows  the  glucose  to  enter  the  neutralizing 
tank.  The  i»hicosc,  as  it  enters  the  neu- 
tralizer,  is  a  yellowish-brown  liquid,  con- 
taining about  30  per  cent  solid  matter. 

The  acid  which  was  added  to  the  starch 
is  still  present  in  the  glucose,  and  the  next 
operation  is  the  addition  of  a  neutralizing 
agent.  If  muriatic  acid  was  tiscd  for  con- 
verting, soda  is  used  for  neutralizing,  but 
if  snlphuric  acid  was  used,  marble  dust  is 
used  for  the  latter  purpose.  The  workman 
must  1)(^  earefnl  to  add  the  exact  amount 
of  soda  or  marble  dust  required  to  effect 
neutralization,  for  a  perfectly  neutral  prod- 
uct is  desinnl.  After  the  goods  are  neutral- 
ized, some  solid  matter  separates;  it  Is 
removed  by  filtration  through  filter  presses, 
or  sometimes  by  filtration  through  long  can- 
vas bags. 

The  weak  solution  of  glucose  is  known 
as  "bag  liquor,''  or  "press  liquor,"  at  this 
stage.    It  must  now  be  clarified,  which  il 
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eflFected  by  passing  it  over  filters  of  bone 
coal.  These  filters  are  iron  tanks  twenty 
feet  high,  and  filled  with  animal  charcoal 
or  bone  coal.  Animal  charcoal  possesses 
the  wonderful  property  of  absorbing  mat- 
ter from  sugar  solutions,  and  absorbs  only 
a  small  amount  of  sugar. 

The  bag  liquor  is  allowed  to  percolate 
through  this  filter,  and  comes  oif  the  coal 
looking  perfectly  clean.  After  a  certain 
amount  of  liquor  has  passed  over  the  coal 
it  becomes  saturated  with  impurities,  which 
are  then  removed  by  washing  with  acid  and 
burning  in  a  kiln.  The  liquor  from  the 
coal  is  known  as  "light  liquor;"  it  con- 
tains 65  to  70  per  cent  of  water,  and  most 
of  this  must  now  be  removed  by  evapora- 
tion. If  a  solution  of  sugar  or  of  glucose 
be  heated  in  the  air  it  will  soon  turn  brown, 
owing  to  oxidation  or  burning.  So,  in 
evaporating  a  solution  of  glucose,  resort  is 
had  to  a  vacuum  evaporator. 

Water  will  boil  at  a  much  lower  temper- 
ature in  a  vacuum  than  in  air,  and  there- 
fore the  evaporation  of  a  saccharine  liquor 
can  be  conducted  in  a  vacuum  without 
danger  of  charring.  Ordinarily  a  system 
of  three  evaporators  is  used  together.  This 
is  called  a  triple-effect  system,  and  by  using 
it  all  the  waste  steam  is  utilized.  The 
evaporation  is  continued  in  the  triple-effect 
system  until  the  liquor  contains  about  60 
per  cent  of  sugar.  It  is  now  filtered  over 
bone  coal  to  remove  any  remaining  color, 
and  is  then  boiled  in  a  vacuum  pan  —  a 
large  copper  boiler  heated  by  means  of  a 
steam  coil  and  connected  with  a  vacuum 
pump — ^until  it  has  reached  the  desired  de- 
gree of  concentration. 

The  operator  takes  off  a  sample  through 
a  valve  when  nearing  the  end  of  the  boiling, 
and  determines  its  density  or  gravity  by 


means  of  a  hydrometer  spindle.  Glucose 
comes  on  the  market  in  different  grades, 
according  to  the  gravity.  Mixing  glucose 
has  a  gravity  of  41  degrees  Beaume ;  con- 
fectioners' glucose  42,  43,  and  44  degrees 
Beaume  as  desired.  The  boiling  is  stopped 
whenever  the  desired  gravity  is  acquired. 
The  finished  glucose  is  run  off  into  tanks 
and  is  shipped  in  barrels  when  ordered. 

Glucose  is  a  thick  syrup.  It  should  be 
perfectly  clear  and  colorless,  and  if  proper- 
ly made  will  not  leave  an  after  taste  in  the 
mouth.  By  some  few  changes  in  the  method 
of  converting  and  boiling,  a  solid  crystal- 
line product  can  be  obtained  called  "grape 
sugar."  Grape  sugar  is  used  for  making 
beer  and  wines. 

There  are  only  about  half  a  dozen  glu- 
cose factories  in  operation  in  this  country. 
The  smallest  of  them  grinds  10,000  bushels 
of  corn  a  day;  the  largest  30,000.  Most 
of  the  glucose  produced  finds  its  way  into 
candy  and  syrup. 

ROCK  CANDY  AND  HOW  IT  IS 

HADE 

• 

Hock  candy  is  the  purest  confection 
made.  It  is  simply  large  crystals  of  sugar 
beaded  on  strings,  and  when  it  is  not  col- 
ored it  has  nothing  in  it  but  sugar,  and 
the  best  sugar  in  the  market  at  that. 

Time  was  when  every  school-boy  in  the 
country  knew  the  taste  of  rock  candy,  and 
carried  it  around  in  his  pockets,  but  the 
caramels,  gum-drops,  Turkish  pastes,  nu- 
gats,  chocolate  creams  and  other  forms  of 
the  mushy  candy,  which,  the  dentists  say, 
is  ruining  the  teeth  of  the  rising  genera- 
tion, have  shoved  the  old-fashioned  rock 
candy  to  one  side,  and  the  crunch  of  strong 
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white  teeth  on  the  hard  crystak  is  seldom 
heard.  Large  quantities-  of  it  are  still 
made,  however,  and,  in  fact,  the  output  in- 
creases from  year  to  year,  for  liquor  deal- 
ers, druggists  and  patent  medicine  manu- 
facturers consume  tons  of  the  strung  sweet. 
A  well-known  dentist  is  authority  for  the 
statement  that  if  molasses  candy,  rock 
candy  and  hard  bread  were  eaten  by  boys 
and  girls  instead  of  paste  candies  and  soft 
bread  the  next  generation  of  dentists  would 
have  little  to  do.  It  requires  strong  teeth 
to  break  up  rock  candy  in  the  mouth,  for 
the  crystals  are  glazed,  hard  and  smooth- 
surfaced. 

The  manufacturer  of  rock  candy  begins 
with  refined  granulated  sugar  of  the  best 
quality.  Brown  or  soft  white  sugar  will 
not  do;  he  must  start  with  crystals.  He 
first  empties  between  four  and  five  barrels 
of  sugar  into  a  copper  boiler,  which  is  five 
feet  in  diameter  and  between  three  and  four 
feet  deep.  After  the  sugar  has  been 
dumped  in,  from  sixteen  to  twenty  gallons 
of  water  are  mixed  with  it,  and  then  the 
Jteam  is  turned  into  the  coil  of  pipes  on 
the  bottom  and  around  the  sides  of  the  pan. 
After  half  an  hour's  boiling  the  sugar  has 
changed  into  a  clear,  thick  syrup,  and  it  is 
drawn  off  through  a  pipe  in  the  bottom  of 
the  pan,  through  fine  sieves,  into  copper 
pots  beneath. 

In  these  copper  pots,  each  of  which  is 
about  two  feet  in  diameter  at  the  top  and 
a  foot  in  diameter  at  the  bottom,  the  syrup 
crystallizes  into  rock  candy.  The  copper 
pots  have  little  holes  in  the  sides,  and 
through  these  holes  cotton  cords  are  run, 
80  that  the  pot  from  the  bottom  up  is  strung 
•with  the  strings,  which  are  placed  in  the 
pots  before  the  syrup  is  poured  in.  They 
are  fastened  in  the  holes  with  plaster^  which 


not  only  holds  the  cords  in  place,  but  closes 
up  the  holes,  so  that  the  hot  syrup  cannot 
leak  out.  Each  pot  holds  about  five  gallons 
of  syrup  and  weighs  about  forty  pounds, 
and  after  they  are  filled  to  the  top  with  the 
boiling  syrup,  they  are  carried  to  the  hot 
house  and  left  there  for  a  time. 

The  hot  house  is  usually  made  entirely  of 
brick,  with  strong  shelves  on  all  sides. 
Under  the  shelves  the  steam  pipe  which 
heats  the  house  is  coiled,  and  in  this  hot 
house  the  pots,  with  their  sweet  contents, 
are  left  for  two  or  three  days  in  a  tempera- 
ture of  about  160  degrees.  The  heat  causes 
the  syrup  to  crystallize,  and  the  crystals 
arrange  themselves  on  the  cotton  strings  and 
the  side  of  the  pot,  forming  a  cover  of 
crystals  for  the  copper  pot.  When  the  three 
days  are  up,  the  pots  are  taken  down  from 
the  shelves  and  the  thin  crust  of  crystals  is 
smashed  in:  Then  the  clear  syrup,  which 
is  used  in  saloons  and  at  soda-water  foun- 
tains, is  drained  off.  Clear  water  is  dashed 
into  the  pot  to  wash  the  syrup  from  the 
rock  candy.  Then  the  pots  are  turned  up- 
side-down over  a  trough,  and  left  there  for 
a  day  in  a  temperature  of  70  degrees,  while 
the  remainder  of  the  syrup  drains  off  and 
the  rock  candy  becomes  glossy  and  hard. 
The  plaster  of  paris  is  scraped  from  the 
sides  of  the  copper  crystallizing  pots,  thus 
releasing  the  strings,  so  that  when  the  pots 
are  thumped  down  upon  a  table  and  rapped 
with  a  mallet  the  rock  candy  falls  upon  the 
board  and  is  broken  up  and  weighed  out 
into  five-pound  and  forty-pound  boxes. 

Yellow  rock  candy  is  often  colored  with 
burnt  sugar,  and  this  is  the  only  disagree- 
able feature  in  the  making  of  rock  candy. 
The  sugar  is  burned  in  shallow  copper  pans, 
which  are  placed  directly  over  the  blaze  of 
a  hot  fire.    About  100  pounds  of  sugar  and 
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four  gallons  of  water  are  mixed  together  in 
the  pans.  In  a  short  time  the  syrup  be- 
gins to  bum,  and  a  thick,  irritating  smudge 
rises  from  the  sugar  and  compels  the  work- 
men to  cover  their  mouths  and  noses  with 
cloth  or  wear  respirators,  for  they  are 
obliged  to  stand  over  the  pans  and  stir  the 
contents.  In  a  short  time  the  sugar  is 
burned  to  a  crisp  and  tlioii  it  is  washed  with 
water,  pounded,  and  run  through  a  sieve. 
The  red  rock  candy  is  colored  with  carmine 
and  is  the  only  rock  candy  made  which  has 
anything  in  it  but  sugar, 

^    ^    ^ 

COMMON  FOOD  ADULTERATIONS 

So  much  is  heard  about  food  adultera- 
tion, adulterations  of  dairy  products,  adul- 
terated spices,  and  so  forth,  that  many  peo- 
ple believe  the  whole  story  is  "a  tissue  of 
falsehoods,  got  up  by  those  who  delight  in 
springing  sensations  upon  the  credulous 
public.  As  a  matter  of  fact,  however,  15 
per  cent  of  our  food  materials  is  adulterated 
in  one  way  or  another,  and  the  figures  to 
prove  this  assertion  are  obtained  from  the 
United  States  department  of  agriculture 
and  many  state  boards  of  health.  It  is  such 
a  simple  matter  for  one  who  knows  any- 
thing about  food  materials  to  mix  with 
them  some  comparatively  cheaper  and 
worthless  material,  that  it  is  not  surprising 
that  unscrupulous  dealers  and  manufac- 
turers resort  to  this  extensive  practice. 

Everyone  is  familiar  with  the  milk  deal- 
ers' frequent  practice  of  adding  water  to 
the  lacteal  fluid.  Milk  is  slightly  heavier 
than  water ;  that  is  to  say,  a  pint  of  milk 
wei^iB  more  than  a  pint  of  water,  or,  as  a 
would  say,  the  specific  gravity  of 
v^p-eater  than  that  of  water.    Large 


consumers  of  milk  frequently  use  a  simple 
instrument  called  ^  lactometer  to  determine 
the  specific  gravity  of  milk.  If  the  milk 
has  been  watered  the  lactometer  readily 
shows  that  it  is  lighter.  But  the  milkman 
can  easily  deceive  them  on  that  score.  Tak- 
ing advantage  of  the  fact  that  cream  is 
lighter  than  milk,  he  removes  some  of  the 
cream  and  adds  water  imtil  the  lactometer 
shows  the  proper  gravity  for  the  milk.  As 
cream  has  a  yellowish  cast,  its  removal 
causes  the  milk  to  become  bluish  in  color, 
so  the  skillful  manipulator  adds  some  color- 
ing material  to  conceal  this  defect. 

Sometimes  they  add  boracic  acid  or  sali- 
cylic acid  as  a  preservative  to  keep  the  milk 
from  souring.  Chemical  tests  show  that  all 
of  these  practices  are  resorted  to,  and  it  is 
found  that  the  amount  of  adulteration  is 
very  great  where  dealers  are  not  subjected 
to  careful  supervision,  and  where  rigorous 
laws  against  adulterations  are  not  enforced. 

Coffee  is  one  of  the  most  commonly  adul- 
terated food  materials.  Sometimes  inferior 
or  damaged  coffees  are  subjected  to  a  course 
of  treatment  in  order  to  imitate  superior 
grades.  It  is  not  an  unusual  practice  to 
take  one  of  the  green  coffees  from  South 
America  and  expose  it  to  a  moist,  high  tem- 
perature to  produce  a  brown  color  and  thus 
sell  it  for  Java.  Other  means  have  been  re- 
sorted to  for  producing  coffee  of  any  de- 
sired shade,  such  as  the  use  of  pigments. 
The  following  substances  have  been  used 
in  this  country  for  coloring  coffee :  Chrome 
yellow,  Venetian  red,  yellow  ochre,  burnt 
imiber,  charcoal  and  French  black. 

Another  method  that  has  been  used  for 
"improving"  raw  coffees  is  to  wash  with 
water,  decolorize  by  treatment  with  lime 
water,  wash  again,  dry  rapidly,  and  then 
roast  until  the  desired  oolor  has  been  ob- 
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tained.  The  weight  that  is  lost  in  the  proc- 
ess is  restored  by  steaming,  and  then  the 
beans  are  coated  with  glycerine,  palm  oil 
or  vaseline.  CoflFee  can  be  polished  by  ro- 
tation in  cylinders  with  soapstone,  or  by 
covering  with  starch  paste  or  syrup  before 
roasting. 

Groim<l  coffees  are  easily  adulterated. 
Out  of  thirty  samples  tested  by  the  depart- 
ment of  agriculture,  tweuty-six  were  found 
to  contain  adulterations ;  the  most  coromon 
adulterant  was  chicory,  but  wheat,  peas, 
barley  and  even  bread  were  found  in  some 
of  the  samples.  Some  of  them  contained 
only  25  per  cent  of  coffee.  The  chicory 
used  for  this  purpose  is  the  ground  root  of 
the  chicory  plant,  known  to  botanists  as  the 
*'cychorium  intybus." 

A  simple  test  for  the  presence  of  chicory 
is  to  throw  some  of  the  suspected  coffee  into 
a  dish  of  cold  water,  (-hicory  sinks  rap- 
idly, coloring  the  water,  and  soon  becomes 
soft,  whereas  coffee  floats  on  top  and  does 
not  color  the  water.  Artificial  coffee  beans 
have  been  made  by  some  misapplied  gen- 
ius. Flour  is  mixed  with  some  chicory, 
and  occasionally  a  Uttle  coffee,  and  is  then 
pressed  into  the  shape  of  coffee  beans  and 
roasted  until  the  desired  shade  is  produced. 
Artificial  coffee  beans  are  very  hard ;  in  at- 
tempting to  break  or  grind  such  coffee  its 
spurious  nature  becomes  manifest. 

Canned  vegetables  are  not  usually  adul- 
terated in  the  general  sense  of  the  term,  but 
they  often  contain  substances  which  are 
injurious  from  a  hygienic  standpoint. 
Canned  foods  were  first  introduced  into 
Europe  in  the  early  part  of  the  century. 
The  food  was  placed  in  a  tin  can,  water 
was  added,  and  then  a  lid  with  a  small  aper- 
ture in  the  center  was  soldered  on.  The 
can  was  placed  in  boiling  water  and  its  oon« 


tents  were  allowed  to  boil  briskly  for  some 
time,  and  then  the  hole  was  closed  with  a 
drop  of  solder. 

At  the  time  the  process  was  introduced 
it  was  supposed  that  its  efficacy  was  due  to 
the  expulsion  of  the  air  from  the  can;  but 
modern  science  shows  that  it  is  due  to  the 
killing  of  the  germs  or  spores  that  cause 
decay  when  i)reseut  and  alive.  Goods 
canned  in  this  way  become  soft  and  mushy, 
and  lose  their  attractive  appearance  be- 
cause of  the  prolonged  boiling. 

So  the  canners  looked  about  for  some 
means  to  overcome  this  difficulty.  One  of 
the  principal  improvements,  from  the  can- 
ner's  point  of  view,  was  the  use  of  copper 
vessels  for  boiling  peas  and  beans.  Imper- 
fectly cleaned  copper  vessels  soon  become 
coated  with  copjx^r  salts,  and  these  dissolve 
in  water  and  give  a  deep  green  color  to  the 
vegetables  cooked  therein.  The  observant 
ones  soon  found  that  the  same  effect  could 
be  produced  by  adding  copper  or  zinc  salts. 
Nearly  all  French  peas  and  beans  contain 
copper,  but  American  products  generally 
are  free  from  it.  The  amount  of  copper 
contained  in  a  can  of  the  most  highly  col- 
ored peas  is  not  large,  and  a  small  amount 
of  copper  used  occasionally  will  not  seri- 
ously injure  the  health  of  the  consumer. 

In  order  to  dispense  with  the  long  boil- 
ing required  for  effectively  killing  the 
germs  and  spores,  canners  use  antiseptics. 
For  this  purpose  they  add  a  minute  amount 
of  salicylic  acid  or  boric  acid  to  the  contents 
of  the  can,  and  then  boil  the  contents  a  few 
minutes  before  sealing.  There  is  a  differ- 
ence of  opinion  as  to  whether  the  use  of 
preservatives  in  minute  quantities  is  preju- 
dicial to  health. 

There  are  three  types  of  baking  powder 
on    the    market — ^tartrate    powders,  phoa- 
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phate  powders  and  alum  powders.  All  bak- 
ing powders  contain  bicarbonate  of  soda,  or 
baking  soda,  as  it  is  called  by  the  housewife. 
In  theory  a  baking  powder  must  contain  bi- 
carbonate of  soda  mixed  with  some  sub- 
stance that  will  set  free  carbonic-acid  gas 
when  dissolved  in  water,  and  that  powder 
Avhich  contains  the  greatest  amount  of  gas, 
other  things  being  equal,  is  the  best  powder. 

The  carbonic-acid  gas  thus  generated 
permeates  the  mass  of  dough  with  which  it 
is  mixed  and  causes  it  to  rise.  If  that  were 
the  only  point  involved  in  passing  on  the 
merits  of  baking  powder,  the  solution  of 
the  question  would  be  an  easy  one.  But  it 
so  happens  that  the  chemicals  used  in  the 
manufacture  of  the  powder  do  not  entirely 
disappear  as  gas,  but  the  greater  portion  of 
them  remain  in  the  bread  in  the  form  of 
salts,  and  it  is  claimed  that  some  of  these 
salts  are  injurious  to  health. 

Of  the  various  powders  used,  the  phos- 
phate gives  off  the  greater  amoimt  of  gas, 
averaging  14.5  per  cent;  next  comes  the 
tartrates,  averaging  11.6  per  cent  gas,  and 
the  alum  powders  contain  about  10  per  cent 
gas.  There  is  a  class  of  mixed  alum  and 
phosphate  powders  which  give  off  about  9 
per  cent  of  gas;  some  of  them,  however, 
yield  as  high  as  11  per  cent.  Nearly  all  of 
the  phosphate  and  tartrate  powders  are  of 
high  value,  but  some  few  of  the  alum  pow- 
ders are  inferior  in  leavening  power,  owing 
to  a  deficiency  of  bicarbonate  of  soda  and 
an  excess  of  starch. 

%6^    «tf*    J* 

BAKING  POWDER,  FXIBE  AND 
ADULTERATED 

Baking  powder  is  probably  more  exten- 
sively advertised  than  any  other  food  com- 
modhj  in  the  market,  and  yet  half  a  cen- 


tury ago  it  was  practically  unknown.  When 
the  old-time  housewife  wished  to  make  a 
pan  of  biscuit  or  cake  she  took  a  pinch 
of  cream  of  tartar  and  a  pinch  of  baking 
soda,  the  size  of  the  pinch  in  each  case 
being  a  culinary  secret  passed  down  from 
generation  to  generation,  and  mixed  them 
with  the  flour.  Not  infrequently  a  "dash" 
of  sour  milk  took  the  place  of  the  cream  of 
tartar,  especially  if  the  housewife  had 
gained  a  reputation  for  "milk-risin'  "  bis- 
cuits. A  "dash"  was  the  same  indefinite 
nature  as  the  "pinch,"  and  only  genius  at 
cookery  ventured  to  use  it. 

If  the  cakes  came  out  all  right  it  was  a 
lucky  bake,  but  if  they  were  sodden  and 
tough  or  sour  and  soapy  in  taste,  it  was 
always  the  flour  that  was  bad,  or  the  eggs 
were  not  fresh,  or  the  oven  was  not  hot 
enough.  When  the  housewife  offered  ex- 
cuses at  the  table  she  never  thought  to 
blame  the  "pinches"  of  cream  of  tartar  and 
soda,  or  the  "dash"  of  sour  milk.  But 
there  was  where  the  trouble  probably  lay. 

Sometimes  the  proportion  of  chalk  to  the 
cream  of  tartar  was  unusually  large,  and 
how  was  a  poor  cook,  even  though  she  pos- 
sessed every  mark  of  genius,  to  tell  how 
much  she  used?  Besides  this,  the  baking 
soda  varied  in  strength  and  purity  in  a  simi- 
lar way. 

To  relieve  this  distressing  state  of  affairs, 
and  to  provide  better  biscuits  and  cakes, 
the  baking  powder  manufactory  sprung  up 
into  existence.  Here  the  cream  of  tartar 
and  soda  were  mixed  according  to  exact 
chemical  formulas,  and  even  the  bride  of  a 
fortnight  may  now  make  cakes  without  ever 
having  been  instructed  in  the  mysteries  oi 
the  "pinch"  and  the  "dash."  Of  cours- 
there  are  a  great  many  adulterated  bakin 
powders — any  one  who  reads  the  advertis 
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ments  of  the  rival  companies  will  be  con- 
vinced of  it — ^but  there  are  a  few  manufac- 
turers who  really  make  the  pure  compound 
of  cream  of  tartar  and  soda,  with  a  little 
starch  added  as  the  "body." 

Baking  powder  rises  on  exactly  the  same 
principle  as  that  on  which  gunpowder  ex- 
plodes. It  is  composed  of  an  acid  (cream 
of  tartar)  and  an  alkali  (soda),  combined 
while  bone  dry,  so  that  no  chemical  com- 
bination takes  place.  The  moment  water  is 
added,  however,  the  two  substances  unite 
with  effervescence,  and  throw  off  carbonic 
acid  gas,  which  permeates  the  dough  and 
blows  it  full  of  bubbles  just  like  little  bal- 
loons. In  baking,  the  sides  of  these  little 
bubbles  harden  and  the  cake  is  said  to  be 
light.  In  the  same  way  the  ingredients  of 
gunpowder  unite  and  throw  off  carbonic 
acid  gas,  and  it,  too,  makes  things  rise,  but 
at  a  somewhat  more  rapid  rate  than  in  the 
case  of  baking  powder. 

If  for  any  reason  dough  is  not  well 
mixed,  or  the  gas  escapes  from  the  baking 
powder  without  blowing  up  the  bubbles, 
then  the  cake  is  "heavy" — in  company  with 
the  spirits  of  the  cook. 

The  manufacture  of  baking  powder  has 
grown  to  be  a  great  industry.  There  is  one 
manufacturer  in  Chicago  who  alone  turns 
out  50,000  cans  every  working  day  in  the 
week,  and  he  had  stored  in  his  factory  re- 
cently twenty  car-loads  of  one-pound  cans. 
A  car-load  is  1,500  dozen,  or  18,000  cans, 
and  in  twenty  of  them  there  would  be  360,- 
000  cans.  Each  can  is  six  inches  long,  and 
the  whole  number,  if  placed  end  to  end, 
would  reach  180,000  feet,  or  about  thirty- 
four  miles.  Chicago  alone  uses  between 
2,000,000  and  3,000,000  pounds  of  baking 
powder  yearly.  Each  pound  will  make 
about  700  biscuits,  thus  placing  the  biscuit 


consuming  capacity  of  Chicago  at  1,400,- 
000,000.  Besides  this,  Chicago  is  a  great 
distributing  center  for  baking  powder.  It 
supplies  immense  quantities  to  the  western 
states  and  exports  a  considerable  amount  to 
foreign  countries. 

The  acid  originally  used  in  baking  pow- 
der is  cream  of  tartar.  This  is  exported 
from  France,  Italy  and  Spain,  in  the  form 
of  lees  of  wine  and  argals,  both  of  which 
are  by-products  of  the  manufacture  of 
wine.  As  every  one  knows,  wine  when  first 
expressed  from  the  grapes  is  not  suitable 
for  use.  It  must  "age."  As  it  stands  in 
the  French  wine-cellars,  a  fine  substance 
settles  out  of  it  and  forms  in  the  bottom 
of  the  butt.  When  the  wine  is  drawn  off 
this  may  be  hardened  to  a  pinkish  mass 
known  as  lees  of  wine.  It  contains  about 
25  per  cent  of  cream  of  tartar.  If  the  wine 
is  allowed  to  stand  longer,  the  argals  begin 
to  crystallize  out  on  the  sides  of  the  butt, 
in  a  thin,  hard  coating.  When  crumbled 
off  they  are  a  deep  purple  in  color,  and 
somewhat  resemble  calcspar.  About  80  per 
cent  of  them  is  pure  cream  of  tartar,  the 
other  20  per  cent  being  made  of  impurities, 
mainly  lime.  Formerly  the  lees  were  sold 
for  fertilizers  and  the  argals  were  burned 
for  lamp-black,  but  since  the  baking-powder 
industry  began  to  grow,  the  demand  for 
both  has  equaled  and  even  exceeded  the 
supply. 

Both  products  are  brought  to  this  coun- 
try in  big  wooden  casks.  After  being 
crushed  to  a  fine  powder  at  the  refinery, 
they  are  boiled  in  huge  copper  tanks  for 
some  hours.  The  solution  is  then  allowed 
to  cool  slowlv,  and  the  cream  of  tartar  crvs- 
tallizes  on  the  sides  of  the  tank,  the  lime 
and  other  impurities  remaining  in  the  solu- 
tion or  being  cast  to  the  bottom  in  the  form 


702 


Thif^  tOe  A//  Should  Kjnobu 


of  a  precipitate.    Workmen  scrape  oflF  the 
crystals,  which  have  assumed  a  faded  brown 
color,  and  they  are  redissolved  and  discol- 
ored by  passing  through  a  filter  of  animal 
coal.     The  crystals  resulting  from  a  second 
cooling  of  the  solution  are  white  and  about 
99  per  cent  pure.    In  this  form  it  is  ready 
for  use  in  the  baking-powder  manufactory. 
The  center  of  everything  at  the  factory  is 
the  little  chemical  laboratory.     As  soon  as 
the  casks  containing  the  crystals  of  cream 
of  tartar  and  the  barrels  of  soda  and  starch 
reach  the  factory,  a  sample    of    each    is 
analyzed  to  see  if  it  is  exactly  what  it 
purports  to  be.    The  process  begins  on  the 
top  floor  of  a  building,  in  a  wide,  low  room, 
which  bears  a  strong  resemblance  to  a  flour 
mill.    The  atmosphere  is  heavy  with  flying 
particles  of  cream  of  tartar,  and  the  visitor 
who  doesn't  understand  how  to  breathe  that 
kind  of  air  passes  from  one  sneezing  con- 
vulsion into  another.     But    the    workmen 
have  grown  accustomed  to  having  a  per- 
petual sour  taste  in  their  mouths,  and  they 
rather  like  it.     The  crystals  of  cream  of 
tartar  are  fed  into  a  hopper  of  a  grinding 
machine  which  much  resembles  an  old-fash- 
ioned flour  mill,  and  when  it  comes  out  it 
is  a  fine,  white  powder.     It  is  then  sifted 
through  a  number  of  bolting  screens,  after 
the  manner  of  flour,  and  from  time  to  time 
it  is  tested  to  see  that  the  grinding  has  been 
complete.    N'ow  the  cream  of  tartar  is  bar- 
reled and  placed  inside  of  a  little  pen  in 
one  corner  of  the  room,  the  soda  and  starch 
occupying  other  little  pens  not  far  away. 
All  these   ingi'cdients  are  pure    white    in 
color,  finely  pulverized,  and  great  care  must 
be  taken  not  to  get  them  mixed  up.    At  one 
end  of  the  room  there  are  three  trap  doors  in 
the  floor,  over  the  first  of  which  the  words 
"Cream  of  Tartar"  are  printed  in  big  brass 


letters,  over  the  second,  "Soda,"  and  over 
the  third,  "Starch."  The  workman  takes 
each  ingredient  from  its  pen  and  dumps 
a  few  barrelfuls  down  into  bins  below. 
Everything  is  kept  scrupulously  clean. 

Underneath  the  third  floor  the  bins  nar- 
row to  funnels,  the  mouths  of  which  are 
covered  with  draw  slides.  Under  each 
spout  there  is  a  weighing  scale  over  which 
rims  a  truck  track  which  continues  all 
around  over  two  traps  in  the  floor.  The 
trucks  are  most  ingeniously  constructed. 
At  one  side  there  is  a  little  wooden  box 
set  on  a  pivot.  When  the  truck  is  under 
the  cream  of  tartar  spout  the  box  is  filled 
with  just  the  proper  amount,  according  to 
the  scale  on  which  the  truck  rests,  and  it  is 
then  tipped  on  the  pivot  until  it  empties  in  • 
to  the  body  of  the  truck.  Then  the  truck 
is  trundled  along  to  the  next  spout  and  the 
proper  amount  of  soda  is  allowed  to  run 
from  the  bin  spout  into  the  box,  which  is 
in  turn  dumped,  and  the  same  process  is 
repeated  with  the  starch. 

The  truck  now  contains  a  full  "charge," 
the  ingredients  being  mixed  according  to  a 
secret  formula.  Starch  is  added  as  a  "fill- 
er" to  separate  the  particles  of  the  cream 
of  tartar  and  the  soda,  thus  helping  to  pre- 
serve the  powder  by  preventing  a  chem- 
ical combination  until  the  water  is  added. 

The  "charge"  being  allowed  to  run 
through  the  spout  in  the  bottom  of  the 
truck,  it  passes  to  the  second  floor  into  a 
long  cylinder  somewhat  like  a  steam  boiler. 
Then  the  cylinder  begins  to  whir, thoroughly 
mixing  the  ingredients.  At  the  cylinder 
end  there  is  a  box  covered  with  canvas,  and 
strongly  resembling  a  voting  booth.  When 
the  charge  is  mixed  a  truck  is  run  into 
this  booth,  and  the  baking-powder  fills  it 
The  trucks  hold  400  pounds^  and  a  sample 
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from  each  is  placed  in  a  snuff  box  and  sent 
to  the  laboratory  for  analysis.  Great  pains 
are  taken  to  see  that  everything  is  exactly 
fight. 

Now  the  powder  goes  to  a  row  of  pretty 
girls,  in  triangular  paper  caps,  to  be  boxed 
and  labeled.  Each  of  the  tin  boxes  is  filled 
by  weight  with  exactly  the  right  amount  of 
powder,  and  the  work  is  donewithgreat  deft- 
ness and  rapidity.  Heaped  around  them 
on  every  side  are  cords  and  cords  of  cans, 
teady  to  go  to  the  shipping  department. 

Alum  and  alum-ammonia  are  extensively 
used  as  the  acid  element,  in  place  of  cream 
of  tartar,  for  adulterating  baking  powder. 
They  are  much  less  expensive,  but  their  use 
is  beginning  to  come  under  the  ban  of  the 
law.  Various  states  of  the  Union  have  pure 
food  laws  ihat  prohibit  the  use  of  either. 
Germany  and  other  European  countries  are 
vigorous  in  their  prohibition  of  the  use  of 
these  adulterants. 

To  detect  ammonia  in  baking  powder, 
mix  one  heaping  teaspoonful  with  one  tea- 
spoonful  of  water  in  a  tin-cup;  boil  thor- 
oughly for  a  few  moments,  stir  to  prevent 
burning,  and  if  ammonia  is  present  you  can 
smell  it  in  the  rising  steam;  or  place  a 
can  of  the  suspected  powder,  top  down,  on 
a  hot  stove  for  a  minute  or  two,  then  take 
off  the  cover  and  smell. 

Alum  powder  can  be  tested  by  putting  . 
two  teaspoonfuls  of  the  powder  in  a  glass 
of  cold  water.     If  no  effervescence  takes 
place,  alum  powder  is  present, 

J*    J*   J* 

ADVLTEBATIOX  IN  ALCOHOLIC 

LiaUOBS 

Distillers  are  not  entirely  responsible  for 
all  the  mjrsterious  compounds  which  are 
sold  under  the  name  of  bourbon  and  rye 


whiskies,  cognac,  brandy,  rum,  absinthe, 
etc.  The  man  who  tackles  "John  Barley- 
corn" would  not  smack  his  lips  so  compla- 
cently if  he  knew  half  of  the  acids,  alkalies 
and  other  chemicals  he  is  sending  down  his 
throat.  He  might  object  to  swallowing 
acetate  of  potassium,  sulphuric  acid,  blue 
vitriol,  ammonia,  or  other  similar  stuff, 
alone  or  mixed,  but  he  revels  in  blissful  ig- 
norance, and  drinks  compounds  which 
carry  those  identical  ingredients.  It  is  fre- 
quently said  by  those  who  think  they  know, 
that  pure  whisky,  pure  brandy  and  pure 
rum  will  hurt  no  one,  but  a  congressional 
investigation  of  the  tricks  and  secrets  of 
compounders  disclosed  the  fact  that  many 
of  the  best-known  and  high-priced  brands 
of  whisky  and  brandy  contained  but  a  small 
percentage  of  the  genuine  stuff. 

Alcoholic  liquors  are  made  from  the  ma- 
terials containing  starch  and  sugar  in  suffi- 
cient quantities,  by  fermentation.  If,  after 
fermentation,  the  liquor  is  subjected  to  dis- 
tillation, it  is  called  distilled  liquor,  and 
to  this  class  belong  whisky,  brandy,  rum, 
absinthe,  etc.  Brandy  is  made  from  fer- 
mented grape  juice.  The  best  grades  of 
cognac  brandy  are  made  from  white  French 
wines;  inferior  qualities  are  made  from 
Spanish  and  Portuguese  wines.  Whisky  is 
made  from  the  fermented  extract  of  rye, 
barley,  or  corn.  In  Scotland  or  Ireland 
malted  barley  is  used,  sometimes  alone, 
sometimes  mixed  with  other  grains.  Bour- 
bon whisky  is  made  from  rye  and  malted 
com.  Gin  is  produced  by  mixing  common 
spirits  with  juniper  berries.  Frequently 
other  materials  are  used  for  flavoring,  such 
as  cardamon  seed  and  oil  of  fennel.  Liq- 
ueurs are  made  from  brandy  and  alcohol  by 
flavoring  them  with  aromatic  substances, 
such  as  orange  peel,  absinthe  and  anise;^ 
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at  the  lower  temperature.  The  remaining 
fractions  will  contain  more  water  and  fusel 
oil.  The  first  portion  will  not  contain  all 
of  the  alcohol,  nor  will  it  be  entirely  free 
from  water  and  fusel  oil,  but  if  it  is  redis- 
tilled the  percentage  of  alcohol  will  be 
greatly  increased  and  the  amount  of  water 
and  fusel  oil  will  be  correspondingly  dimin- 
ished. 

The  old  stills  were  based  on  this  princi- 
ple, and  many  such  stills  are  used  to-day  in 
Scotland  and  Ireland.  These  consist  of 
large,  flat-bottomed  vessels  of  copper  set  in 
brick  work  and  heated  underneath  by  direct 
firing.  The  still  is  connected  at  the  top 
with  a  long  spiral  pipe  called  a  "worm," 
which  passes  through  a  tank  of  cold  water, 
where  the  alcohol  vapors  are  cooled  and  the 
distillate  is  collected  at  the  other  end  of 
the  worm  in  a  suitable  tank.  This  method 
of  distilling  is  wasteful  of  fuel,  and  for 
that  reason  a  number  of  devices  have  been 
introduced  for  reducing  the  cost  of  the  pro- 
duct and  improving  the  quality. 

The  improved  stills  are  somewhat  com- 
plicated in  construction,  and  they  are  con- 
tinuous in  action ;  that  is,  the  liquor  to  be 
rectified  is  fed  in  a  steady  stream  without 
interruption  to  the  process,  and  the  recti- 
fied spirits  are  drawn  off  continuously.  A 
standard  still  consists  of  two  columns  made 
of  wowl,  copper  lined,  called  respectively 
the  "analyzer"  and  the  "rectifier."  The 
analvzer  is  divided  into  a  number  of  com- 
partments  by  perforated  copper  plates,  sup- 
plied with  valves  opening  upward.  Small 
pipes  pass  throu.i^h  each  plate,  projecting 
t:.bout  half  an  inch  above  each  plate  and 
reaching  down  into  small  copper  pans 
placed  on  the  plate  below.  From  the 
analyzer  the  vapors  enter  the  rectifier, 
which   also  is  divided   into  compartments 


by  perforated  plates  tmtil  near  the  topi  of 
the  column,  which  is  free  from  plates,  and 
where  the  finished  spirit  is  held  back  and 
carried  away  to  the  condensing  worm. 

The  liquor  to  be  rectified  is  pumped 
through  a  zigzag  pipe  which  circulates 
through  the  rectifier.  When  it  reaches  the 
bottom  of  the  rectifier  it  is  entirely  changed 
to  vapor.  The  vapor  then  goes  to  the  ana- 
lyzer, which  is  heated  by  steam  from  below. 
The  water  condenses  and  runs  off  at  the 
l)ottom  of  the  analyzer;  the  vapors  of  the 
alcohol  pass  into  the  rectifier,  where  they 
circulate  through  the  compartments,  and  as 
they  ascend  they  are  almost  entirely  freed 
from  the  water  and  fusel  oil.  The  vapor 
then  passes  through  a  condensing  worm, 
where  it  is  thoroughly  cooled  and  liquefied, 
running  into  storage  tanks. 

Not  all  distilled  liquors  are  made  this 
way.  Some  require  to  be  heated  by  direct 
firing  in  order  to  develop  certain  peculiar 
flavors.  Large  quantities  of  spirituous 
liquors  are  made,  however,  from  spirits  des- 
titute of  flavor  by  blending  with  them  suit- 
able flavoring  extracts  and  substances.  The 
skillful  compounder  will  take  some  high- 
wines  or  spirits,  mix  with  them  a  small 
amount  of  genuine  whisky,  add  a  few  drops 
of  essential  oils,  put  in  some  sugar  color, 
and  bottling  the  mixture,  will  paste  on  the 
bottle  a  label  bearing  the  name  of  some 
well-known  brand  of  whisky. 

A  great  deal  depends  upon  the  flavoring 
matter,  and  each  compounder  has  his  secret 
mixture  which  produces  his  particular 
brand  of  whisky.  Prune  juice  is  a  favorite 
flavor  with  compounders  and  a  mixture  of 
extract  of  tea  and  currants  is  used  for  rye 
whisky.  In  order  to  give  an  artificial 
"bead"  to  inferior  liquors  they  are  treated 
with  a  beading  oil  made  from  oil  of  bitter 
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afcnonde  by  a  simple  chemical  treatment. 
Bourbon  whisky  Bometimes  is  made  by  add- 
ing an  oil  TChicb  consists  largely  of  fusel 
oil  which  has  been  treated  with  acetate  of 
potassium,  sulphuric  acid,  blue  vitriol,  am- 
monium oxalate  and  black  oxide  of  manga- 
nese. "Scotch"  whiskies  are  made  by  add- 
ing to  a  small  quantity  of  real  Scotch  whis- 
ky, oil  of  birch  and  spirits.  Ct^ac  is  made 
from  spirits  by  flavoring  with  cocoanut  oil 
and  coloring  with  burnt  sugar,  and  there 
are  other  tricks  in  the  whisky  trade  too  deep 
and  mj'sterious  to  be  penetrated  by  one 
outside  of  the  inner  circle. 
jt  jt  ji 
TOILET  FBEFABATIONS  FBOH 
THE  TBOFICS 

Americans  and  Europeans  draw  on  the 
Orient  and  the  tropics  for  a  very  wide 
range  of  supplies.  Not  only  do  tea,  coifee 
and  spices,  rare  woods  and  silks,  and  queer 
art  trinkets  and  treasures  come  from  far 
away,  but  some  other  things  less  conspicu- 
ous but  still  not  to  be  ignored.  We  know 
what  value  the  brown  natives  of  the  Pacific 
and  Indian  oceans  place  upon  the  palm 
tree  in  its  various  forms,  how  they  obtain 
from  it  not  only  shelter  and  fuel  but  actu- 
ally food  and  drink  as  well.  We  ourselves 
likewise  owe  our  gratitude  to  the  palm  tree 
for  many  favors.  Familiar  enough  are 
sago  from  one  variety,  cocoanuts  from  an- 
other, and  fans  from  a  third.  The  areca 
palm  or  betel-nut  palm  is  another  which 
contributes  to  our  comfort,  though  we  are 
hardly  as  well  informed  about  it.  This 
tree  is  one  of  llic  most  beautiful  of  all  the 
palm  species,  and  in  the  Halaj'  archipelago 
and  the  peninsulas  of  India  and  Burma, 
where  it  flourishes,  attains  a  height  of 
eighty  feet. 


The  nuts  themselves  grow  in  crowded 
bimcbes  or  clusters,  each  nut  about  the  size 
of  a  hen's  e^.     The  cover  is  a  hard  and 

glossy  rind,  sometimes  almost  like  mahog- 
any in  its  polisH  and  hardness.  Kext  inside 


ARECA-NUT.    FRUIT   OF   THE    BETEL-PALM. 

comes  an  albuminous  mass,  and  then  in  the 
center  is  a  large  seed-like  kernel  which 
when  cracked  yields  a  nut-like  substance. 
From  the  contents  the  natives  make  tlicir 
favorite  chewing  compound,  which  they 
much  prefer  to  tobacco.    Bits  of  the  betel- 
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nut  are  mixed  in  the  proper  proportion 
with  lime,  and  a  morsel  of  the  mixture  is 
wrapped  in  a  small  leaf.  This  entire  com- 
bination is  placed  in  the  mouth  and  chewed. 
The  results  are  very  repugnant  to  a  traveler 
who  is  not  used  to  such  things.  The  saliva 
produced  is  of  a  bright  red  color  like  blood, 
and  it  is  expectorated  constantly  during  the 
chewing  process.  The  lips  of  habitual  betel- 
nut  chewers  crack  and  bleed,  and  their 
teeth  become  blackened  and  loosened  from 
the  gums,  but  in  spite  of  that  they  stick  to 
the  offensive  habit  faithfully. 

The  American  and  European  use  of  the 
betel-nut  is  fortunately  a  wiser  one.  The 
nuts  are  shipped  to  us  in  great  quantities, 
having  been  picked  by  the  natives  who  have 
whole  forests  of  them  growing  wild  at  their 
disposal.  They  are  bought  by  druggists  and 
manufacturers  of  toilet  preparations,  and 
are  converted  into  drugs  and  into  tooth 
powders  and  pastes.  The  medical  use  of 
them  is  as  a  vermifuge.  Of  course  the  sub- 
stance of  the  nut  is  modified  by  mixture 
with  other  things  when  made  into  tooth 
powder,  so  that  its  cleanses  and  whitens  the 
teeth  instead  of  blackening  them,  as  it  does 
for  the  Malays  of  the  Indian  ocean. 

The  cocoanut  palm  provides  us  with  its 
delicious  nuts,  to  eat  in  their  natural  form 
or  after  preparation  as  puddings  and  pies. 
In  addition  to  this  use,  however,  the  half- 
dried  nuts  are  sliippe<l  to  this  country  in 
great  quantity  as  "copra,"  to  be  made  into 
cocoanut  butter,  soaps  and  cosmetics. 

w*      J*      w* 

AUEBICAX   FBOGBESS   IN 
TWENTY  YEARS 

One  of  the  most  fascinating  official  bul- 
letins ever  issued  by  the  government  made 


its  appearance  in  the  annual  report  of  the 
bureau  of  statistics  of  the  Treasury  De- 
partment in  August,  1902.  It  is  entitled 
"Progress  of  the  United  States  in  its  area, 
population  and  material  industries."  The 
story  it  tells  is  perhaps  the  most  marvel- 
ous to  be  found  in  the  history  of  all  the  na- 
tions. It  shows  in  compact  tabular  form 
the  development  of  the  United  States  to  a 
great  and  wealthy  nation,  all  the  material 
facts  being  arranged  by  decades,  beginning 
with  1800  and  ending  with  1000.  Of 
course  any  comparison  of  the  end  of  the 
century  conditions  with  those  found  at  the 
beginning  of  the  century  would  show  a  de- 
velopment from  almost  nothing  to  the  great 
American  empire  of  to-day. 

Of  far  greater  importance  and  interest  is 
the  growth  of  the  United  States  during  the 
last  twenty  years.  Probably  no  other  na- 
tion ever  made  such  rapid  strides  as  the 
United  States  has  made  since  1880.  The 
official  figures  which  measure  this  growth 
are  simply  amazing.  Eemember  that  the 
period  under  consideration  is  only  twenty 
years,  a  trifle  in  the  life  of  a  nation.  At 
the  beginning  of  this  period  the  United 
States  was  already  one  of  the  greatest  na- 
tions. Its  population  had  swept  across  the 
continent.  It  had  recovered  from  the  dis- 
aster of  the  civil  war.  It  had  enjoyed  years 
of  large  crops  and  uninterrupted  prosper- 
ity. Yet  tlie  development  since  that  time 
reads  almost  like  a  fairy  story  rather  than 
a  tale  culled  from  the  sober  figures  of 
census  and  other  official  statistics. 

Since  1880  the  population  of  the  United 
States  has  increased  by  50  per  cent. 

Tlie  aggregate  wealth  of  the  country, 
"the  true  valuation  of  real  and  personal 
property,''  has  more  than  doubled — ^from 
$42,000,000,000  to  $94,000,000,000. 
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Wealth  per  capita  has  increased  50  per 
cent— from  $850  to  $1,236. 

The  public  debt,  less  cash  in  the  treasury, 
has  decreased'  nearly  one-half — ^from 
$1,919,000,000  to  $1,107,000,000. 

The  debt  per  capita  has  dropped  from 
$88.27  to  $14.52. 

The  annual  interest  charge  has  dimin- 
ished more  than  one-half — ^from  $80,000,- 
000  a  year  to  $33,500,000,  and  per  capita 
from  $1.59  to  44  cents. 

The  amount  of  gold  coined  has  increased 
more  than  50  per  cent — from  $62,000,000 
a  year  to  $99,000,000. 

The  amount  of  gold  in  circulation  has 
nearly  trebled— from  $225,000,000  to 
$611,000,000. 

The  amount  of  silver  in  circulation  has 
more  than  doubled — $69,000,000,  as  com- 
pared with  $142,000,000. 

The  total  circulation  of  money  has  more 
than  doubled — $973,000,000,  compared 
with  $2,055,000,000.  Circulation  per 
capita  has  increased  only  50  per  cent — 
$19.41  compared  with  $26.93. 

The  number  of  national  banks  has  nearly 
doubled — 2,056  compared  with  3,606. 

Deposits  in  national  banks  have  well-nigh 
trebled — $1,006,000,000  compared  with 
$2,625,000,000. 

Deposits  in  savings  banks  have  almost  ex- 
actly trebled— $819,000,000  to  $2,450,- 
000,000. 

The  number  of  depositors  in  savings 
banks  has  increased  from  2,235,000  to 
6,108,000. 

That  the  farmers  of  the  country  have 
shared  in  this  wonderful  increase  of  wealth 
is  clearly  shown  by  further  comparisons  of 
1880  with  1900. 

The  value  of  farms  and  farm  property 
has  grown  from  $12,000,000,000  to  $20,* 


500,000,000,  an  increase  of  70  per  cent. 

The  value  of  the  yearly  products  of 
farms  has  increased  from  $2,212,000,000 
to  $3,764,000,000. 

The  value  of  farm  animals  has  increased 
from  $1,882,000,000  to  $2,982,000,000. 

The  number  of  manufacturing  establish- 
ments in  the  United  States  has  doubled — 
from  253,000  to  513,000. 

The  value  of  the  output  of  these  estab- 
lishments has  increased  two  and  one-half 
times,  from  $5,369,000,000  to  more  than 
$13,000,000,000. 

The  number  of  employes  in  these  estab- 
lishments has  more  than  doubled — 2,732,- 
000  to  5,719,000.  The  wages  of  these  em- 
ployes have  almost  trebled — $948,000,000 
to  $2,735,000,000. 

Exports  of  merchandise  have  increased 
more  than  50  per  cent.  Exports  of  agri- 
cultural products  have  increased  more  than 
25  per  cent.  Exports  of  manufactures  have 
'more  than  quadrupled. 

Imports  of  all  merchandise  have  in- 
creased 30  per  cent,  but  imports  per  capita 
have  fallen  from  $12.51  to  $10.88. 

The  production  of  gold  has  more  than 
doubled— from  $36,000,000  a  year  to  $79,- 
000,000. 

The  production  of  silver  has  nearly  dou- 
bled—$39,000,000  compared  with  $74,- 
500,000. 

The  production  of  coal  has  almost  quad- 
rupled— 64,000,000  tons  compared  with 
241,000,000. 

The  production  of  petroleum  has  nearly 
trebled — 1,100,000,000  gallons  compared 
with  2,661,000,000. 

The  production  of  pig  iron  has  nearly 
quadrupled. 

The  production  of  steel  has  multiplierl 
eight  times— 1,247,000  tons  to  10,188,000. 
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Prices  on  steel   rails  have   fallen  from  States  have  increased  from  44,000  to  77,- 

$67.50  per  ton  to  $32.29.  000. 

The  production  of  copper  has  increased  The  receipts  of  the  Postoflice  Department 

tenfold — 27,000  tons  to  270,000.  have  trebled. 

The  production  of  wool  has  increased  25  The  number  of  telegraphic  messages  sent 

per  cent,  of  wheat  5  per  cent,  of  com  40  per  in  the  United  States  has  more  than  doubled 

cent,  of  cotton  65  per  cent,  of  sugar  60  per  —29,000.000,000  to  63,000,000,000. 

cent.  The  number  of  newspapers  and  period- 

The  consumption  of  sugar  has  more  than  i^*als  published  has  more  than   doubled — 

doubled— 957,000  tons  to  2,219,000.  9,273  to  20,806. 

Cotton  taken  by  American  mills  has  dou-  Salaries  paid  in  public  schools  have  more 

bled,  and  cotton  exported  has  increased  75  than  doubled— $60,000,000  to  $136,000,- 

per  cent.  000. 

Miles  of  railway  in  operation  have  more  The  number  of  patents  issued  has  almost 

than  doubled— 93,262  miles  compared  with  doubled— 14,000  per  year  to  26,500. 

194,321.  J«   J«   J« 

The  number  of  passenger  cars  has  more  THE  FBINCIFAL  PLANETS 

than  doubled— 12,788,  against  26,786.  The  ^^    ^          S.'Sa-'«- 

number  of  freight  cars  has  increased  two  ^^^^^^          g||||        «||     I^j    ||S| 

and  one-half  times— 544,000  to  1,358,000.  ^l\    u        Ha      g>2«     s^gi 

Tonnage  of  American  vessels  built  has  h.    m. 

xi.        J      1.1  J    X  J  •     ir  Vulcan 13,082,000      24      ..     .. 

more  than  doubled,  tonnage  engaged  m  for-  Mercury  ....     35,392,000      2.900          88     24     5 

eign  trade  has  diminished  40  per  cent,  ton-  ^-"Lth;.    SSo      \%        l^   ^   f, 

nage  engaged   in  domestic  trade  has  in-     Mars 139,312,200      4,920        687    24    37 

;x   ac\  *  1    X  xi.         Jupiter 475,693,100     88,390       4,383       9    66 

creased  60   per  cent   and   tonnage  on   the     satum  872,134,600     71,900     10.759     10    29 

great  lakes  has  multiplied  two  and  one-half  Uranus   . . .  .i»753,85i.ooo    33.000    30.647      9   30 

■*.                                        ^  Neptune    ...2,746,271.200     36,000     60.127      ..     .. 

times. 

Tonnage    passing    through    the    Sault  Jupiter  has  four    moons;    Saturn    has 

Ste.    Marie   Canal  has   multiplied   seven  eight  moons  and  a  ring;  Uranus  has  six 

times.  moons ;  Neptune  has  one  moon. 

Freight  rates  on  wheat,  Chicago  to  New  Our  moon  is  2,160  miles   in   diameter, 

York,  have  fallen   from   12.27   cents   per  and  is  distant  238,650    miles    from    our 

bushel  to  4.42,  lake  and  canal;  from  15.7  earth. 

cents  to  5.05,  lake  and  rail,  and  from  19.9  The  sun  is  about  815,000  miles  in  diam- 

cents  to  9.98,  all  rail.  eter. 

Freight  rates  per  ton  mile  on  all  the  rail-  The  planets  known  to  the  ancients  were 

ways  of  the  United  States   have   dropped  Mercury,  Venus,  Mars,  Jupiter  and  Sat- 

from  1.30  cents  to  0.75  cents.  urn. 

The  receipts  of  the  federal  government  The  nearest  fixed  star  to  our  solar  system 

have  increased  from  $333,000,000  to  $567,-  is  Cygni  No.  61,  and  this  is  210,000,000 

000,000.  times  more  distant  from  the  sun  than  we 

The  number  of  postoffices  in  the  United  are,  or  about  20,000,000,000,000,000  miles, 
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STBEHGTH   OF   VABIOUS 
SUBSTANCES 

With  fifty-four  inches  between  supports, 
a  rod  of  cast  iron,  one  inch  square,  will 
break  under  a  load  of  550  pounds. 

A  cube  of  cast  iron,  one  inch  each  way, 
will  be  crushed  under  a  pressure  of  90 
tons. 

A  bar  of  cast  iron,  one  inch  square,  will 
break  under  a  tensile  strain  of  9^  tons. 

These  figures  show  the  capacity  of  best 
material.  Very  inferior  iron  would  prob- 
ably have  not  over  one-half  the  above  re- 
sisting power. 

The  actual  cohesive  force  of  different 
substances  is  as  below,  the  size  of  the  rod 
tested  being  in  each  case  one  inch  square, 
and  the  number  of  pounds  showing  the  ac- 
tual breaking  strain : 

Lbs.  Lbs. 

Hard  steel 150,000  Locust  wood 20,000 

Soft  steel 120,000   Cast  iron 19,000 

Best  Swedish  iron  84,000  Oak  wood 17,000 

Ordinary  bar  iron  70,000  Ivory   16,000 

SHver   41,000   Elm  wood 13,000 

Copper  35,000  Ash  wood 12,000 

Gold 22.000   Horn  8,750 

Whalebone  7,500   Pitch  pine  wood . .  7,500 

Bone    5,750  Poplar  wood 5,500 

Tin 5,500  Cedar  wood 4,800 

Zinc 2,600  Lead 860 

*5*     ft5*     «^* 

THE  AVEBAGE  VELOCITIES  OF 
VABIOUS  BODIES 

A  man  walks  3  miles  per  hour  or  4  feet 
per  second. 

A  horse  trots  7  miles  per  Lour  or  10  feet 
per  second. 

A  horse  runs  20  miles  per  hour  or  29 
feet  per  second. 

Steamboat  runs  20  miles  per  hour  or  29 
feet  i>er  second. 

Sailinii^  vessel  runs  10  miles  per  hour  or 
^/  fof't  jK*r  second. 


Rapid  rivers  flow  3  miles  per  hour  or  4 
feet  per  second. 

A  moderate  wind  blows  7  miles  per  hour 
or  10  feet  per  second. 

A  storm  moves  36  miles  per  hour  or  52 
feet  per  second. 

A  hurricane  moves  80  miles  per  hour  or 
117  feet  per  second. 

A  rifle  ball  moves  1,000  miles  per  hour 
or  1,466  feet  i)er  second. 

Sound  moves  743  miles  per  hour  or  1,142 
feet  per  second. 

Light  moves  192,000  miles  per  second. 

Electricity  moves  288,000  miles  per  sec- 
ond. 

J*   J*   J* 

HOW  TO  MIX  FAINT  FOB  TINTS 

For  brown,  mix  red  and  black. 

For  rose,  mix  lake  and  white. 

For  chestnut,  mix  white  and  brown. 

For  purple,  mix  white,  blue  and  lake. 

For  pearl,  mix  blue  and  lead  color. 

For  pink,  mix  white  and  carmine. 

For  silver  gray,  mix  indigo  and  lamp- 
black. 

For  lead  color,  mix  white  and  lamp- 
black. 

For  chocolate,  mix  black  and  Venetian 
red. 

For  bright  green,  mix  white  and  green. 

For  French  white,  mix  purple  and  white. 

For  dark  green,  mix  light  green  and 
black. 

For  pea  green,  mix  white  and  green. 

For  brilliant  green,  mix  white  and  emer- 
ald green. 

For  orange,  mix  red  and  yellow. 

For  pearl  gray,  mix  white,  blue  and 
black. 

For  flesh  color,  mix  white,  lake  and  Ver- 
million. 
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For  drab,  mix  umber,  white  and  Vene- 
tian. 

For  cream,  mix  white,  yellow  and  Vene- 
tian. 

For  olive,  mix  red,  blue  and  black. 

For  buflF,  mix  yellow,  white  and  a  little 
Venetian. 

jt   jt   jl 

UNITED    STATES   POSTAL 
BEGULATIONS 

First-Class  Mail  Matter. — Letters. — 
This  class  includes  letters,  and  anything  of 
which  the  postmaster  cannot  ascertain  the 
contents  without  destroying  the  wrapper, 
or  anything  unsealed  which  may  be  wholly 
or  partly  in  writing — except  manuscript  for 
publication  accompanied  by  proof  sheets. 
Postage,  two  cents  each  ounce  or  for  each 
fraction  above  an  ounce.  On  local  or  drop 
letters,  at  free  delivery  offices,  two  cents. 
At  offices  where  no  free  delivery  by  carriers, 
one  cent.  Registration  fee  8  cents  in  addi- 
tion to  regular  postage. 

Second-Class. — Regular  Publications. 
— This  class  includes  all  newspapers,  pe- 
riodicals, or  matter  excliisively  in  print  and 
regularly  issued  at  stated  periods  from  a 
known  office  of  publication  or  news  agency. 
Postage,  one  cent  a  pound  or  fraction  there- 
of, when  mailed  by  the  publisher;  when 
mailed  by  others,  one  cent  for  four  ounces 
and  every  additional  fraction  thereof. 

Third  Class. — Miscellaneous  Printed 
Matter, — Mailable  matter  of  third  class 
includes  printed  books,  circulars  or  other 
matter  wholly  in  print  (not  of  the  sec- 
ond class),  proof  sheets  and  manuscript  ac- 
companying the  same  and  postage  shall  be 
paid  at  the  rate  of  one  cent  for  each  two 
ounces  or  fractional  part  thereof,  and  shall 


fully  be  prepaid  by  postage  stamps  affixed 
to  said  matter. 

All  packages  of  matter  of  the  third  class 
must  be  so  wrapped  or  enveloped  that  their 
contents  may  be  readily  and  thoroughly  ex- 
amined by  postmasters  without  destroying 
the  wrappers. 

Fourth  Class. — Merchandise  Samples, 
etc. — ^Mailable  matter  of  the  fourth  class 
includes  all  matter  not  embraced  in  the 
first,  second  or  third  classes,  which  is  not  in 
its  form  or  nature  liable  to  destroy,  deface 
or  otherwise  damage  the  contents  of  the 
mailbag,  or  harm  the  person  of  any  one 
engaged  in  the  postal  service. 

All  matter  of  the  fourth  class  is  subject 
to  a  postage  charge  at  the  rate  of  one  cent 
an  ounce  or  fraction  thereof,  except  seeds, 
roots,  cuttings,  bulbs  and  the  like,  on  which 
the  rate  is  one  cent  for  two  ounces,  and  all 
must  be  fully  prepaid. 

Postal  Cards. — Postal  cards  are  sold  at 
a  fixed  rate  of  one  cent  (and  two  cents  for 
foreign)  each,  in  any  quantity.  Unclaimed 
postal  cards  arc  never  returned  to  the 
writer.  Anything  pasted  on  or  attached  to 
a  postal  card  subjects  it  to  letter  postage. 

Monp:y  Ojjders. — Domestic  orders  are 
sold  at  the  following  rates :  Not  exceeding 
$2.50,  3  cents;  not  exceeding  $5,  5  cents; 
not  exceeding  $10,  8  cents;  not  exceeding 
$20,  10  cents;  not  exceeding  $30,  12  cents; 
not  exceeding  $40,  15  cents;  not  exceeding 
$50,  18  cents ;  not  exceeding  $G0,  20  cents ; 
not  exceeding  $75,  25  cents;  not  exceeding 
$100,  30  cents. 

Registry  Fee  on  doinestic  or  foreign 
letters  and  packages,  in  addition  to  fully 
prepaid  j)ostage,  is  8  cents. 

FoRKKJN  Postage. — Pates  to  Canada 
and  Mexico  arc  the  same  as  in  the  United 
States.    To  all  other  countrieb  in  the  Postal 
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Union,  letters  5  cents  for  each  half  ounce, 
printed  matter  1  cent  for  each  2  ounces. 

Ji   ji   ji 

CENTEB  OF  POPULATION  IX  THE 
UNITED  STATES 

The  manner  in  which  settlement  has  pro- 
gressed westward  is  graphically  shown  by 
the  census  returns,  which  indicate  every 
ten  years  the  actual  center  .of  our  national 
population.  There  is  surprisingly  little  va- 
riation in  the  line  of  advance,  either  north 
or  south,  showing  that  emigration  generally 
follows  parallels  of  latitude  instead  of  mak- 
ing radical  changes  of  climate.  The  cen- 
ter of  population  at  various  dates  has  been 
as  follows : 

Westward 
Movement 
1790.  23  miles  east  of  Baltimore,  Md. 
1800.  18  miles  west  of  Baltimore,  Md....  41  miles 
1810.  40  miles  northwest  of  Washington, 

D.  C 36  miles 

1820.  16  miles  north  of  Woodstock,  Va..  50  miles 
1830.  19  miles  southwest    of    Moorefield, 

W.  Va 39  miles 

1840.  16  miles  south  of  Clarksburg, W.Va.  55  miles 
1850.  23  miles  southeast  of  Parkersburg, 

W.  Va 55  miles 

1860.  20  miles  south  of  Chillicothe,  O...  Similes 
1870.  48  miles  northeast  of  Cincinnati,  O.  42  miles 
1880.    8  miles  southwest  of  Cincinnati,0.  58  miles 

1890.  20  miles  east  of  Columbus,  Ind 48  miles 

1900.    6  miles  southeast  of  Columbus,Ind.  14  miles 

»■      »■      w* 

PUBLIC  LANDS  IN  THE  UNITED 

STATES 

FROM  THE  STATEMENT  OF  THE  DE- 
PARTMENT Of  the  interior. 


Surveyed.   Unsurveyed.      Total. 


Alabama 

Alaska  . . 

Arizona   . 

A  rkansas 

Oallfornla 

Colorado   ,. 


359,250 


.   10,886.745 
.     3.493.444 
34,423.923 
35,134,618 


359,492,760 
39.400.241 

8.043.589 
4.515.634 


359.250 

359.492.760 

50.286.986 

3,493.444 

42,467,512 

39,650,247 


. 

Surveyed.  i 

Unsurveyed. 

Total. 

Florida 

.     1,438,749 

157.662 

1.596,411 

Idaho  

11,722,541 

31,564,153 

43.286,694 

Kansas  . . . . . 

.     1,196.900 

1.196,900 

Louisiana... 

377.206 

65,018 

442,224 

Michigan  . . . 

430,483 

• 

430.483 

Minnesota  . . 

2,386,295 

2,309,908 

4.696,203 

Mississippi   . 

285,804 

285.804 

Missouri    . . . 

337,946 

337,946 

Montana 

18,546.146 

49,416,911 

67,963,057 

Nebraska  . . . 

9,798,688 

9,798,688 

Nevada  

29.622,658 

31,654,848 

61,277,507 

N.   Mexico. . . 

41,951,628 

14,589,542 

56,541,170 

N.  Dakota... 

12,597  130 

6,128,109 

18,725.239 

Oklahoma  . . 

5,733,572 

6.738.672 

Oregon 

23,489,861 

10,888,046 

84.377.907 

S.  Dakota . . . 

11,612,943 

317.866 

11,930.809 

Utah 

10,019,262 

32,948,189 

42.967,451 

Washington 

5,237,302 

5,888,581 

11.125,883 

Wisconsin  . . 

313.565 

313.566 

Wyoming    . . 

43,194,311 

5,163,858 

48,368.169 

Grand  Total  314,509,965     602.544,915     917,135,880 

Excluding  Alaska  there  is  in  the  United 
States  alone,  wholly  unoccupied  land,  more 
than  half  of  which  is  good  for  cultivation 
or  grazing,  amounting  in  extent  to  about 
one-fourth  the  entire  area. 

J«    Jt   ji 

NATIONAL  FABK  BESEBVES  IN 
THE  UNITED  STATES 

Date  of  Area 

'        Reservation.     Acres. 


California,  Yosemite  Nation- 
al Park Oct.  1, 

Sequoia  National  Park . .  Sept.  25, 
General  Grant  National  Park 

Washington,  Mount  Rainier 

National   Park Mar.  2, 

Wyoming.   Yellowstone   Na- 
tional Park Mar.  1, 

Maryland,  Antietam  Nation- 
al Military  Park Aug.  30, 

Mississippi,    Vicksburg    Na- 
tional Military  Park ..  Feb.  21, 

Pennsylvania,       Gettysburg 

National  Military  Park. Feb.  11, 

Tennessee.  Chickamauga  and 
Chattanooga      National 

Military  Park Aug.  19, 

Shiloh    National    Military 
Park Dec.  27, 

Arkansas,    Hot    Springs    of 

Garland  County. .  .1832,  1877, 

Arizona,  Casa  Grande  Ruin 

June  22, 


1890     967,680 

1890     161.280 

2,660 


1899     207,360 

1872  2,142.720 

1890 

1899 

1895 

1890 

1894 

1880  912 

1892  480 
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GRAIN  FBODUCTIOir  OF  XTNITED 
STATES  IN  BUSHELS 

Indian  Corn.   Wheat 

1890 1,489,970,000  339,262.000 

1895 2.151,138.580  467,102.947 

1900  2,106,102.516  522.229,505 

Oats.     Barley.  Rye. 

1890  532,621,000  67,168,344  25.807,472 

1895  824,443.537  87.072.744  27.210.070 

1900  809.125.989  58,925,833  23,995,927 

J*      Ji      J^ 

NXJMBEB  OF  FABM  ANIMALS  IN 
THE  UNITED  STATES 

Horses.        Mules.         Sheep. 

1890 14.213.837  2,331,027  44,336.072 

1893  16.206.802  2.331.128  47.273.553 

1896  15.124,057  2,278.946  38.298,783 

1900  13.537,524  2.086.027  41,883,005 

Swine.     Billk  Cows.     Beeves. 

1890  51.602.780  15.952.883  36.849,024 

1893  46,094,807  16,424,087  35.954,196 

1896  42,842.759  16.137.586  32.085.409 

1900  38,321,547  16.292,360  27,610,054 

Jl    Jl    J« 

NUMBEB  OF  FABM  ANIMALS  IN 
THE  VABIOUS  STATES,  1901 


states  and 
Territories.' 

Maine 

N.  Hampshire 
Vermont   . . . 
Massach'ts    . 
Rhode  Island 
Connecticut  . 
New  York. . . 
New  Jersey. 
Pennsylvania 
Delaware    . . 
Maryland... 
Virginia  .... 
N.  Carolina.. 
S.  Carolina. . 
Georgia   .... 

Florida 

Alabama  . . . 
Mississippi  . 
Louisiana   . . 

Texas  

Arkansas  . . . 
Tennessee  . . 
W.  Virginia. 
Kentucky   . . 

Ohio  

MichigftA  ... 


Milch 

Horses.  Mules.  cows. 

111,987     197,878 

55,028     136,825 

84,812     271,602 

63.478     179,791 

10,281     26.611 

43,682     143.098 

596.738  4,421  1,458,251 

79,180  7,269  214,674 

548,747  37,053  924,260 

30,883  4,928  35,376 

129.662  12.638  155.022 

233.940  35,998  244,937 

146.697  111,398  248,263 

66,979  97,357  126,762 

110,266  158,594  297,324 

37.673  8.354  114,261 

132,224  129,726  254.727 

201,477  163,082  256,961 

143.593  90,904  125.747 

1.137,015  265.880  700.802 

234.596  145,504  196.808 

317.601  151.265  254.675 
151.847  7.412  163,895 

365.602  106,547  248.208 
653.499  17.228  736.735 
410,410  2,646  459,107 


States  and 

Territories.  Horses. 

Indiana   ....  601,271 

Illinois 1,003,299 

Wisconsin  ..  409,822 

Minnesota  ..  455,122 

Iowa 981,352 

Missouri    ...  762,734 

Kansas 734,881 

Nebraska  ...  652,284 

S.  Dakota...  290,746 

N.  Dakota  . .  175,137 

Montana 164,923 

Wyoming  ...  72,258 

Colorado   ...  146.687 

N.  Mexico  . .  83,351 

Arizona   . . .  .50,414 

Utah  68,295 

Nevada 44,305 

Idaho   128,077 

Washington  169,694 

Oregon  .....  185,844 

California  ..  342,265 

Oklahoma  ..  42,649 


Mules 

41,650 

82,225 

4,754 

8,416 

31,647 

183,362 

79,410 

43,016 

6,693 

7,036 

924 

1,514 

8,667 

3,472 

1,041 

1,599 

1,384 

917 

1,441 

5,609 

52,915 

8,407 


Milch 
cows. 

611,975 

1,001,212 

895,822 

646,673 

J.250.776 

673,19'i 

680,467 

628,750 

372,321 

171,073 

43,994 

18,140 

91.666 

19,317 

18,404 

67,787 

18,069 

31,500 

115,485 

116,681 

318,426 

37,014 


Total...  13,665,307        2,134,213      16,990.115 


States  and  Other 

Territories.  cattle. 

Maine  109,440 

N.  Hampshire...  79,380 

Vermont   133.788 

Massachusetts   . .  74.875 

Rhode  Island  . . .  10.356 

Connecticut    66,588 

New  York 561.077 

New  Jersey  41,558 

Pennsylvania  ...  528.942 

Delaware  22,995 

Maryland  105,900 

Virginia  338,542 

North  Carolina..  295,530 

South  Carolina..  141,509 

Georgia  423,018 

Florida  325.774 

Alabama   3d6.479 

Mississippi   304,118 

Louisiana  182,690 

Texas    4,533,897 

Arkansas   250,528 

Tennessee 322,293 

West  Virginia...  243,460 

Kentucky    341,181 

Ohio   636,433 

Michigan    341.535 

Indiana    641.913 

Illinois    1.265,066 

Wisconsin 589.315 

Minnesota    570,165 

Iowa  2.163,584 

Missouri    1.460,647 

Kansas    2,076,489 

Nebraska   1.395,829 

South   Dakota...  449.362 

North  Dakota...  252.640 

Montana    952.598 

Wyoming  694,973 


Sheep. 

246,628 

78,289 

165.940 

40,437 

10,715 

31,745 

841,955 

42,299 

790,604 

12,981 

136,135 

369,227 

261,400 

66,540 

327,584 

83,598 

193,033 

239,720 

119.163 

2,543,917 

119,733 

286,063 

440,014 

597,643 

2,730,471 

1,396.053 

674,532 

613,191 

722,967 

410.998 

613.343 

616.102 

231,192 

292.779 

363.697 

359.721 

3,377.547 

2,328,025 


Swine. 

75,306 

56.104 

76,208 

54.846 

13,722 

64.165 

645.237 

151,120 

1.043.331 

60.556 

331.853 

»17.550 

1.369.703 

1,041.462 

2,093.987 

429.128 

1.866,640 

1,957.399 

796.498 

2,684.987 

1,280.120 

1,570,154 

331,563 

1,357.765 

2,307,051 

735,035 

1,340,231 

2.008,265 

929.763 

411,353 

3,408,281 

2,949.818 

1,691,341 

1,353,671 

145,469 

111,959 

42.265 

22^5 
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states  and 
Territories. 


Colorado   . . 
New  Mexico, 

Arizona  

Utah 

Nevada   

Idaho 

Washington 

Oregon 

California  . 
Oklahoma  . 


Other 
cattle. 

973,259 
701,967 
381.812 
303,116 
224,317 
384.056 
265.376 
573,646 
664,704 
257,505 


Sheep. 

1,665.561 
3,128,692 
1.014,287 
2,116,949 

576,994 
2.311,880 

769,824 

2,575,468 

2,175,645 

22,982 


Swine. 

20,713 

30,204 

23,286 

47.808 

10,441 

75,718 

166,748 

216.430 

374.141 

89,891 


Total 27,994,225  39,114,463  38,651.631 

J*        v*        J* 

HOGS  PACKED  AND  MARKETED, 
YEAB  ENDING  MARCH  1, 

1901 

Number  of 
Cities.  Hogs. 

Chicago  7.268,516 

Kansas  City 2,981,288 

Omaha   2.241.599 

St.  Louis 1,566,550 

Indianapolis    1,185.600 

Cincinnati    617,031 

Milwaukee  and  Cudahy 911.256 

St.  Joseph 1,723,377 

Cedar  Rapids  496,308 

Ottumwa    653,786 

Cleveland    500,785 

Louisville  360,425 

Sioux  City   733.754 

St  Paul 514,385 

Nebraska  City 114,962 

Other  Places  West  1,731,053 

Boston   1,370,000 

Buffalo   343.000 

Other  Places  East 1,046.000 

Receipts  at  New  York.Philadelphia.and 

Baltimore   2,620,000 


Total  1901 28,980,000 

Total  1900 28,172,000 

O*        v"*       ^* 

WORLD'S    PRODUCTION    OF 

WHEAT  IN  BUSHELS, 

FOB   1901 

United  States 522,229,505 

Russian  Empire 458.084,000 

France   and   Colonies    (Algeria  and 

Tunis)   338,383.000 

Austria-Hungary    189,650,000 

India   182,582,000 

(7e»rinany 141.139.000 

ii^Y    119,750,000 

^^^^    105,000,000 


Argentina    

British  Isles 

Rumania 

Australasia   

Turkey  (European  and  Asiatic) 

Canada  

Bulgaria  

Japan  

Persia  

Mexico    

Egypt   

Belgium  

Chile  

Servia  

Portugal   

Uruguay    

Rest  of  the  World 


101,266,000 
57,065,000 
56,463;000 
50,110,000 
50,000,000 
44,542,000 
30,000,000 
20,000,000 
16,000.000 
15,000,000 
14,000,000 
12,000,000 
12,000,000 
10,000,000 
8,000,000 
6,891,000 
25,869,496 


Total  World's  Production 2.586,025,000 

»■      »■      w* 

THE  WORLD'S   PSODUCTION  OF 

WOOL  IN  1901 

Countries.  Pounds. 

North  America: 

United  States 302.502,328 

British   Provinces 12,000.000 

Mexico   5,000.000 


Total 319,502,328 


Central  America  and  West  Indies 5,000,000 


South  America: 

Argentina    370,000,000 

Brazil  1,500.000 

Chile 7,500,000 

Uruguay 96,000,000 

Venezuela   15,000,000 

All  other  South  America 20,000,000 


Total 510,000,000 


Europe: 

Great  Britain  and  Ireland 141.146.376 

France 103.610,000 

Spain   102,600,000 

Portugal    13,410,000 

Germany  49.590.000 

Italy  21,451,000 

Austria-Hungary 64,300,000 

Russia,  including  Poland 361,100.000 

Sweden  and  Norway 8,200,000 

Turkey  and  Balkan  Peninsula 67,500.000 

All  other  Europe 14,000,000 


Total    946,907,376 


Asia: 

Russia   60,000,000 

Central   Asia 46,000,000 

British  India 85,000,000 
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ABia— Continued  Pounds. 

ABlatlc  Turkey 33,000,000 

China 35,000,000 

All  other  Asia 15,000,000 

Total 274.000,000 

Africa: 

Algeria  and  Tunis 30,425,000 

Cape    Colony,    Natal,    Orange    Free 

-  SUte 100,000,000 

Egypt 3.000,000 

All  other  Africa 1,000,000 

Total 134,425,000 

Australasia 510.000,000 

Oceanica  50,000 

Grand  Total 2,699,884,704 

Jl    ^•l    J« 

CAKE  AND  BEET  SUGAR  OF  THE 

WOBLD 

The  following  was  the  production  of 
sugar  in  1899-1900  by  principal  sugar- 
growing  countries,  in  tons  of  2,240  pounds : 

Countries.  Cane  Sugar. 

Louisiana   132,000 

Porto  Rico 50,000 

Cuba 395.000 

British  West  Indies 134,000 

Haiti  and  Santo  Domingo 55,000 

Peru 100,000 

Brazil 175,000 

Java  722,000 

HawaU  275,000 

Queensland  122,500 

Mauritius   155,000 

British  Guiana 80,000 

Argentina 90,000 

PhiUppines 40,000 

Countries.  Beet  Sugar. 

United  States 72.944 

Germany 1.790,000 

Austria   1,120.000 

France 970,000 

Russia  900.000 

Belgium  300.000 

HoUand 100,000 

*5*      ^w      jp'* 

FOUNDS  FEB  BUSHEL 

The  following  are  minimum  weights  of 

certain  articles  of  produce  according  to  the 

laws  of  the  United  States: 

Per  Bushel. 

Wheat  60  lbs. 

Com,  in  the  ear 70    *' 


Per  Bushel. 

Com,  shelled  56  lbs. 

Rye  56  " 

Buckwheat    48  " 

Barley  48  " 

Oats 32  *• 

Peas  60  " 

White  Beans  60  " 

Castor  Beans 46  " 

White  Potatoes 60  " 

Sweet  Potatoes 65  " 

Onions  57  " 

Turnips t)5  " 

Dried  Peaches 33  " 

Dried  Apples 26  " 

Clover  Seed  60  " 

Flax  Seed 56  " 

Millet  Seed 50  " 

Hungarian  Grass  Seed 50  " 

Timothy   Seed    45  " 

Blue  Grass  Seed 44  " 

Hemp  Seed  44  " 

Com  Meal  48  " 

Ground  Peas  24  ** 

Malt   34  '• 

Bran    20  " 

Salt. — Weight  per  bushel  as  adopted  by  differ- 
ent States  ranges  from  50  to  80  pounds.  Coarse 
salt  in  Pennsylvania  is  reckoned  at  80  pounds, 
and  in  Illinois  at  50  pounds  per  bushel.  Fine 
salt  in  Pennsylvania  is  reckoned  at  62  pounds,  in 
Kentucky  and  Illinois  at  55  pounds  per  bushel. 

w^       J^       v* 

COMPABATIYE  YIELD  OF  VARI- 
OUS KINDS  OF  VEGETABLES 

(Productions  in  Pounds  Weight  per  Acre.) 


Lbs. 
Vegetables.        per  acre. 

Grass    7,000 

Carrots   6,800 

Potatoes 7,500 

Apples 8,000 

Turnips    8,420 

Cinque-foil  grass.  9.600 
Vetches,  green . . .  9,800 

Cabbages   10.900 

Parsnips   11,200 

Mangel  Wurtzel.  .22,000 


Lbs. 
Vegetables.        per  acre. 

Hops   442 

Wheat 1,260 

Barley   1,600 

Oats 1.840 

Peas 1,920 

Beans 2.000 

Plums  2,000 

Cherries   2.000 

Onions    2,800 

Hay  4.000 

Pears    5.000 

One  acre  will  produce  224  lbs.  mutton,  186  lbs. 
beef,  2.900  lbs.  milk,  300  lbs.  butter,  and  200 
lbs.  cheese.  A  fair  crop  of  potatoes  from  16 
bushels  of  seed  is  340  bushels. 

*?•       J*       ^w 

AGES  TO  WHICH  ANIMALS  LIVE 

Animal.              Years.  Animal.              Years. 

Whale 1.000   Tortoise  100 

Elephant   400    Eagle    100 

Swan  300   Raven lOO 
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Oct.  1.108 


TALVZ  07  70SEIGV  CODTS, 
av\j  1, 1899) 

Py4^<0iiif<4  tij  the  U\rfif,t€fT  of  the  Mint.    G,  Gold 
jieaiufa/'f.    B,  gilrer  standard.    G  and   S,  Gold 
Miiy^  utandard,  generally  at  15  1-2  or  16  to  1. 


Owfttfieii, 


Monetary 
Unit 


Value 
Oct.  1,1898 


AfM^fntm^,  (g,  and  S..Peflo  |.96.5 

Arm9.f\s^Hnn%»ry ,   G... Crown   20.3 

H^Wnm,  a,  and  8 Franc    19.3 

HfpUvU,  H Boliviano   44.3 

HfMU,   a Milreig 54.6 

hfMXtLh  f'f/fmtnm\onn,  S. 
AJf.xt'.t'Vt  Newfound- 
land;  G Dollar 1.00.0 

C#nifral   Am.  Htates — 

(Umitk  HUM,  G Colon 44.3 

Otiatemala,     8al-  ! 

ruAor,  iionduratf,  :  8..  Peso  44.3 

Nicaragua  j 

Chile,  O.  and  8 Peso  36.5 

Amoy    71.6 


China,  8 S 


Canton  

.71.4 

Chefoo    

.68.4 

Chin  Kiang... 

.69.9 

Fuchau   

.66.2 

Haikwan  (cus- 

toms)   

.72.8 

Hankow   

.67.0 

Niuchwang    . . 

.67.1 

Nlngpo    

.68.8 

Shanghai   

.65.4 

Tientsin   

.69.4 

Colombia.  8 Peso    44.3 

(!ul)a.  (l.  and  H Peso    92.6 

I)«*nmurk,  G Crown    26.8 

Kcufidor.  H Hucre   44.3 

Kgypt,  G Pound,100plaster8.4.94.3 

Flriliind.   (J Mark    19.3 

Kriinci',  (».  and   S PYanc    19.3 

G«*rmiin  Knipln*.  (}....  Mark    23.8 

(Jn-at    nrltuln.   G Pound  sterling.. .  .4.86.61/6 

(JriM«(<'.  (1.  and  S Drnrhnia 19.3 

Main.  (J.   and  S (Jourdo    96.5 

India.    S Kup(?e    21.0 

Italy.  (J.  and  S Lira   19.3 

J/ijmu,  G.  and  S Yen       49.8 

AZ/y/f/-///^    r/ Dollar   1.00.0 

^cA/co.   H X;c;yyar  48.1 


Xecheriaada,  G.  and  S.  FloriA  .40.2 

Xcwfoandland,  G Dollar \JSiA 

Norway.  G- Orawm  M% 

S KrmB   SAl 

S. Sol    44-5 

G Milr«is    1.08.0 

Rnana,  G.  and  S Rable .51.5 

Spain.  G.  and  S Peseta 09.3 

Sweden,  G Crown    ••  .MLS 

Switierland.  G.  and  S.Pranc    .19.3 

Turkey,  G Piaster 04.4 

Umgnay.  G~ Peso  1.03.4 

Venesnela.  G.  and  S..BoliTar  J9.3 


s  s  s 

AVERAGE  OF  WEALTH  FOB 
EACH  IHHABITANT 


RnraL  Urban.  TotaL  ReaLaonal 

United    Kingdom.|265  $1^45  |1,510  |530  $980 

France  400  860  1,260  615  645 

Germany    240  540  780  360  420 

Russia    130  175  305  150  155 

Italy    225  280  505  265  240 

Denmark  575  575  1,150  620  530 

Holland  305  610  915  435  480 

Belgium  280  490  770  375  395 

Switzerland    285  535  820  380  440 

All   Europe 180  470  695  320  375 

United   States 295  875  1.170  555  615 

Canada 300  680  980  365  615 

Average  for  world  240  535  775  355  420 


Jl    Jl    Jl 

CONSUMPTION    OF  LiaUOB 

THBOUGHOUT    THE 

WOBLD 

(Figures  represent  the  average  consump- 
tion per  capita.) 

Wine.       Beer.  Spirits. 

United  Kingdom 0.4  30.0           1.0 

France 26.0  5.0            1.9 

Germany 1.2  24.0           1.9 

Russia  0.4  0.9            1.1 

Austria   3.1  9.0           2.3 

Italy 20.5  0.1            0.3 

Spain   18.0  1.4 

Scandinavia    0.2  9.5           2.0 

Holland    0.4  10.5           2.0 

Belgium   0.9  41.5           2.1 

Switzerland  15.0  11.5           1.3 

United  States 0.3  12.8          tl 


Thinly  tOt  All  Should  Know 
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ANNIVEBSABIES 

DATES  OF  HISTORICAL  EVENTS  CUSTOMARILY  OR 
OCCASIONALLY   OBSERVED. 

Jan.  1.  Emancipation  Proclamation  by  Lincoln, 
1863. 

Jan.  8.  Battle  of  New  Orleans,  1816. 

Jan.  17.  Franklin  born,  1706. 

Jan.  17.  Battle  of  the  Cowpens,  S.  C,  1781. 

Jan.  18.  Daniel  Webster  born,  1782. 

Jan.  19.  Robert  E.  Lee  born,  1807. 

Jan.  27.  German  Emperor  born,  1859. 

FiBb.  12.  Abraham  Lincoln  born,  1809. 

Feb.  15.  Battleship  Maine  blown  up,  1898. 

Feb.  22.  George  Washington  born,  1732. 

Feb.  22-23.  Battle  of  Buena  Vista,  1847. 

March  5.  Boston  Massacre,  1770. 

March  15.  Andrew  Jackson  born,  1767. 

March  18.  Grover  Cleveland  born,  1837. 

April  1.  Bismarck  bom,  1815. 

April  9.  Lee  surrendered  at  Appomattox,  1865. 

April  12.  Fort  Sumter  fired  upon,  1861. 

April  12.  Henry  Clay  born,  1777. 

April  13.  Thomas  Jefferson  born,  1743. 

April  14.  Lincoln  assassinated,  1865. 

April  19.  Primrose  Day  in  England,  Lord  Bea- 
consfleld  died,  1881. 

April  19.  Battles  of  Lexington  and  Concord,  1775. 

April  23.  Shakespeare  born,  1564. 

April  27.  General  Grant  born,  1822. 

April  30.  Washington  was  inaugurated  first 
President,  1789. 

May  1.  Dewey  destroyed  the  Spanish  fleet  at  Ma- 
nila, 1898. 

May  13.  First  English  settlement  in  America,  at 
Jamestown,  1607. 

May  13.  The  Society  of  the  Cincinnati  was  or- 
ganized by  officers  of  the  Revolutionary  Army, 
1783. 

May  20.  Mecklenburg,  N.  C,  Declaration  of  In- 
dependence, 1775. 

May  24.  Queen  Victoria  born,  1819. 

June  6.  General  Nathanael  Greene  born.  1742. 

June  16.  King  John  granted  Magna  Charta  at 
Runnymede,  1215. 

June  17.  Battle  of  Bunker  Hill.  1775. 

June  18.  Battle  of  Waterloo,  1815. 

June  28.  Battle  of  Fort  Moultrie.  Charleston,  9. 
C,  1776. 

Julyl.  Dominion  Day  in  Canada. 

July  1-2.  General  assault  on  Santiago  de  Cuba, 
1898. 

July  1-8.  Battle  of  Gettysburg,  1863. 

July  8.  Cervera's  fleet  was  destroyed  off  Santf- 
ago,  1898,  by  fleet  under  Admiral  Schley. 

July  4.  Declaration  of  Independence.  1776. 

July  14.  The  Bastile  was  destroyed.  1789. 

July  16.  Santiago  surrendered.  1898. 

July  21.  Battle  of  Bull  Run.  1861. 

Aug.  18.  Manila  surrendered  to  the  Americansr, 
1898. 

Aug.  16.  Battle  of  Bennington.  Vt..  1777. 

Sept.  1.  Capitulation  of  Sedan.  1870. 

8«pt  8.  Battle  of  Eutaw  Springs,  S.  C.  1781. 

8^  10.   Battle  of  Lake  Erie,  Perry's  victory. 


Sept.  11.  Battle  of  Lake  Champlain,  McDon- 
ough's  victory,  1814. 

Sept.  13.  Battle  of  Chapultepec,  1847. 

Sept.  14.  City  of  Mexico  taken  by  the  U.S.  troops, 
1847. 

Sept.  17.  Battle  of  Antietam,  1862. 

Sept.  19-20.  Battle  of  Chickamauga,  1863. 

Sept.  20.  Italians  occupied  Rome,  1870. 

Oct.  7.  Battle  of  King's  Mountain,  N.  C,  1780. 

Oct.  8-11.  Great  fire  of  Chicago,  1871. 

Oct.  12.  Columbus  discovered  America,  1492. 

Oct.  17.  Burgoyne  surrendered  at  Saratoga,  1777. 

Oct.  19.  Comwallis  surrendered  at  Yorktown, 
1781. 

Nov.  5.  Guy  Fawkes  Day  in  England.  The  Gun- 
powder Plot  discovered,  1604. 

Nov.  9.  Great  fire  of  Boston,  1872. 

Nov.  10.  Martin  Luther  born,  1483. 

Nov.  25.  British  evacuated  New  York,  1783. 

Dec.  2.  Battle  of  Austerlitz,  1805. 

Dec.  14.  Washington  died,  1799. 

Dec.  16.  Boston  "Tea  Party,"  1773. 

Dec.  16.  The  great  fire  in  New  York,  1835. 

Dec.  22.  Mayflower  pilgrims  landed  at  Plymouth 
Rock,  1620. 

Dec.  25-26.  Battle  of  Trenton,  N.  J.,  1776. 

Dec.  29.  William  Ewart  Gladstone  born,  1809. 

^^v       v^       ^^ 

TABLE  OF  MEMOBABLE  DATES 

B.  C. 

1183  Fall  of  Troy. 
1082  Era  of  the  Great  Pyramid. 
878  Carthage  founded. 
776  Olympic  Era  began. 
753  Foundation  of  Rome. 
588  Jerusalem  taken  by  Nebuchadnezzar. 
636  Restoration  of  the  Jews  under  Cyrus. 
509  Expulsion  of  Tarquin  from  Rome. 
480  Xerxes  defeated  Greeks  at  Thermopylae. 
55  CflBsar  conquered  Britain. 
4  Birth  of  Jesus  Christ. 

A.  D. 

29  The  Cruciflxion. 

70  Jerusalem  was  destroyed  by  Titus. 

313  Constantine  converted  to  Christianity. 

410  The  Romans  abandoned  Britain. 

827  Egbert,  flrst  king  of  all  Eingland.  Oct.  14.» 
1066  Battle  of  Hastings.    Norman  Conquest. 
1096  The  Crusades  began. 
1172  Ireland  was  conquered  by  Henry  II. 
1215  King  John  granted  Magna  Charta,  June  15. 
1265  First  Representative  Parliament  in  England. 
1415  Battle  of  Agincourt.  Oct.  25. 
1431  Joan  of  Arc  was  burnt.  May  30. 
1453  Constantinople  taken  by  the  Turks. 
1455  The  Wars  of  the  Roses  began.. 
1462  The  Bible  was  first  printed  at  Mentz. 
1471  Caxton  set  up  his  printing  press. 
1486  The  feuds  of  York  and  Lancaster  ended. 
14i*2  Columbus  discovered  America,  Oct.  12. 
1517  The  Reformation  began  in  Germany. 
1519  Cortez  began  the  conquest  of  Mexico. 
1535  The  first  English  Bible  printed. 


Tie 


Thirty  'Wt  Alt  Should  Knoko 


Years.  Animal.  Years. 

Camel  100  Swine 20 

Uon 70  Woir   20 

Porpoise 30  Cat  15 

Horse   20   Fox   15 

Bear   30  Dog  10 

<:ow  20  Sbeep    10 

Deer  20  Rabbit  7 

Rblnoceroa  20  Squirrel   7 


VALITE  OF   FOBEIGK  COINS, 
(July  1, 1899) 

Prepared  by  the  Director  of  the  Mint.  □,  Gold 
Btandard.  S,  Silver  standard.  G  and  S,  Gold 
and  Silver  standard,  generallj'  at  16  1-Z  or  16  to  1. 


Countries.  Unit  Oct.  1. 1S98 

Argentina.  G.  and  S..PeBO  |.96.5 

Austria- Hungary,    G... Crown   20.3 

Belgium,  G.  and  S Franc    19.3 

Bolivia,  S Boliviano  44.3 

BraiLi.   O Milrels 54.6 

British  Posseeslons,  N. 

A.  (except  Newfound- 
land)   G Dollar 1.00.0 

Central   Am.  States — 

Costa  Rica,  O Colon  44.3 

Guatemala,     Sal- 1 

vador,  Honduras,  i  S.Peso  44.8 

Nicaragua   . 


Chile,  O.  and  S.. 


Canton  

Chefoo    

Chin  Klang.. 

Puchau   

Haikwaa  (cua 

Hanliow  

Nluchwang   . 

Ningpo    

Sbangbai   . . . 
Tientsin  


.36.5 


.65.4 
.69.4 


Colombia,  S 

Cuba,  G.  and  S Peso   92.6 

Denmarlc,  Q Crown    26,8 

Ecuador,  S Sucre  44.3 

Bgypt.  G Pound,100plaBterB.4.94.3 

Finland,  G Marli   19.3 

France,  Q.  and  S Franc    19.3 

German  Empire,  G Mark   23.8 

Great  Britain.  G Pound  sterling..  ..4.S6.6^ 

Greece,  G.  and  S Draclima 19.3 

Haiti,  G.  and  S Gourde    96.6 

India,    S Rupee    21.0 

Italy,  G.  and  S Lira  19.3 

Japan.   O.  and  S Yen       48.8 

^i>erM.   a Dollar  LOOJt 

Mexico,    s. DoUic  AUX 


HonetuT  Value 

Countries.  Unit.  Oct  1, 1898 

Netberlands.  G.  and  S.  Florin  40.2 

Newfoundland,  G Dollar 1.01.1 

Norway,  G Crown   26.8 

Persia.  3 Kran   J)8.2 

Peru,  3 Sol    .44.3 

Portugal,   G Mlireis    1.08.0 

Russia,  O.  and  S Ruble 51.G 

Spain,  G.  and  S Peseta 19.3 

Sweden,  G Crown    ^6.8 

Switzerland,  G.  and  S.  Franc    J9.3 

Turkey,  G Piaster 04.4 

Uruguay,   G Peso  1.03,4 

Venezuela,  0.  and  S..  Bolivar  09.8 


AVERAGE  OF  WEALTH  FOB 
EACH  INHABITANT 


Rural. 
United    Kingdom.1266 

France  4O0 

Germany    240 

Russia    130 

Italy    226 

Denmark  575 

Holland  305 

Belgium  280 

Switzerland    285 

AD  Europe 180 

United  States 295 

Canada 300 

Average  for  world  240 


Urban.  Total.  ReaLsonal 

tl.245  (1,510  1530  $980 

S6D  1,260  615  845 

540  780  360  430 

175  305  150  IK 

2S0  505  266  240 

575  1,150  620  580 

610  915  436  480 

490  770  876  896 

635  820  380  440 

470  696  380  876 

875  1,170  U6  81E 

680  980  S«5  eu 


Jl    Jl    H 

CONSUMPTION    OF    lIQITOal 

THEOUGHOTIT    THE 

WOBLD 

(Figures  reprcseut  tin 
tioD  prr  capita.) 

Wine. 

United  Kingdom 0.4 

France 26.0 

Germany ....  1,2 

RuBsla 0.4 

Austria 3.1 

lUly  ..  .20.S 

Spain  .     ,r.iA.U 

ScftodU  — 


i^i^-h 


*,. 


,i  ../sri. 
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r3fIti[F?~33&yL2aD. 


"Var  rf 


-^ 


~t» 


\t 


Zmr  ^.  3E1  oi 


<: 


Hmain.  ^ 


Z^msi  I*. 


aFsnintug  "i.t-mti  "Fir  _ ■^im  >*rr  5*.  151*1  "30  Ort. 

TBSETS^  -i-ill.    inau  '".iLI. 
3Iai!ic  3l-w^  -i.ttiiw  Vjt.  fram  A^r^  IL  IJSl.  id 
3egt  VL  '.^1    r-«niars.  l.S»    anlina  ami  wot- 

•nr'r-a  imt  TTiJnnng^^  >.^:H:  'maL  5.194. 


Tjsscjisk  rniran  Vir   *rmL  r«r.  il.  ISX5.  ai  A!tg. 
Hl  I*4J     r'Hpiiar^  11141*     sulrtia  ami  Tohnfc- 


•nrtna  *aii  TaLT^iT-^rs;  15«W    39C3l  \5AA^ 
"•"ar  w-.ri  jfexLco.  irjm  Ajir.:  it  1*1*.  to  jTxIy  *. 

TirrA    -jai  iiijsu. 

Aga*!^.  Na^ui.  i:iii  i.'tlI  Wit.  front  Ii45  to 
:*.i.3  rwnJars.  I.5»i*)  n  ":ra  aaii  Toirmwers. 
:.W1.  -.ccal  15.):- 

5«iLJWi.»  li'liai  Wit  frmn  :?o*t  -»  IJ5^:  oiilitia 

aa«i  T.:e-ia.:-»«r5.   J.**T:  tucal  3.«RfT. 
•:^tl:  Wirt,  frjni  Ivn  :j  :i«5:  riJCaL  1T7L4«S. 
Sgan  '.^!t- -VJi»»rt*nta.  Wat.  fmoi  Ajril  II.  ISW.  to 

at«l  11  :^-i??:  tcci:.  f2Ti.r:r 

Wm-  :::  ti*  P^tilippta-s^  frcm  :«»  to  IS*2:  total. 


A  £1*.  .  A'* .  ..jK 


a.  b, 


:!i*«  irf  the  serrice. 
-  XiT^  forties  g!i^xs^<i-  X  TTw  itit]Bt«r  of  troops 
ct  tt*  Coiifeif*ra:e  si-ie  was  aboat  WO.OOO. 
}  Troope  a-rnally  fCjga^^?^  about  W.W^. 

Jt    J«    J« 

HITMBES   OF  PEKSIOHEBS  OH 

BOLLS  AND  AMOUHT  OF 

PEKSIOHE 


1S93 970,5*4 

1&0«) S93.5» 


$140,959^1.37 
138,4€2430.6S 


Thin^  We  A.tl  Should  Knoto 


MILITABT    RESOUBCES    OF 
EUBOFE  IN  ABLE- 
BODIED  MEN 

Population  Capa- 
ble of  Bearing 

Natlona.  Anns,* 

Austria    9,800,000 

Belgium  1,480,000 

Denmark  490,000 

France   9,550,000 

Oermany   12,000,000 

Great  Britaint 12,000.000 

Greece   495,000 

Italy  7.500,000 

Netherlands    1,050,000 

Portugal    1,170,000 

HuBsiat   22.000,000 

Spain  *,200,000 

Sweden  and  Norway l,600,l}00 

Swltzprland  720.000 

*  Inclusive  of  persons  engaged  In  the  general 
and  local  clvU  administration,  railroads,  neces- 
sary tlUera  of  the  soil,  and  others  who  would 
not.  lie  ."p.i  "•'!  Ut  the  Held  except  as  a  last  resort, 
t  Great  Britain  Includes  Canada  and  Australia, 
but  not  other  colonies  or  India.  {  Russian  popu- 
lation 1q  Europe  only  Is  considered. 


ulitebacy  statistics 

Illiterates,  in  the  sense  here  signified, 
are  those  above  21  years  of  age  who  cannot 
read  and  write.  The  following  tables  show 
the  number  of  such  in  seven  great  cities  of 
the  United  States,  and  in  representative 
states  standing  high  and  low  in  the  scale. 
The  proportions  of  native  and  foreign  born, 
and  white  and  colored  are  indicated.  The 
percentages  are  based  on  the  relation  of  the 
number  of  illiterates  to  the  whole  of  the 
population  above  21  years  of  age. 


PhJlBdeJpblH    ....  17.!)8 


_.     ;    19.336    19,649  6B2 

3.S95    13,893    H.S47       2.7(1 


7,(i:e       3.337      3,fiS9      <,S96 


OEEAT   LIBSAKIES  OF  THE 
WORLD 

No.  of 
Volumes, 

National,  Paris 2,500.000 

British  Museum,  London 1,600,000 

Imperial.  St.  Petersburg... 1,000,000 

Munich    1,000,000 

Berlin   800,000 

Library  of  Congress,  Washington* 680.000 

Public,   Boston* 560,000 

Darmstadt    550.000 

Leipsic    550,000 

Straaburg   525,000 

Royal,  Copenhagen 500.000 

Imperial,  Vienna  450.000 

Bodleian.  Oxford       450,000 

Public.  St.  Petersburg 440.000 

Stuttgart    430,000 

Gottlngen  425,000 

National,  Florence 425,000 

Madrid  410,000 

Buda-Pest   400,000 

University  of  ChlcaKo* 380,000 

Harvard  University* 300,000 

Heidelberg  300,000 

Astor,  New  York* 240.000 

Vatican,  Rome  225.000 

'Exclusive  of  pamphlets.  The  Harvard  Uni- 
versity Library  has  278,000.  and  the  Library  of 
nonv&a  210,000  pamphlete. 


2,234      2,693       2,74» 


8,iSS     S,373    15,381 


113.783      111,645    ZS.23!I    Sl,;9a      il.9n    15.4 


illna.  Kl.StS  M,322 
nllna.  ISi  KIK  122,4tl« 
:o.,,.    in.GW      13,275 


773    S2,41S     £3,43 


:,3I0    13,604       3,081    : 


'    15T,T«4         4K3    3i.46S    1 


t.WA  24.291  32,1 

I      3.845  i.Sn  14.0 

G  23,G23  39,092  20.0 

I     4.77G  G.T57  23.B 


-*     Jt     S 

HEIGHTS  OF  WATERFALLS 

Feet. 

CeroBola  Cascade,  Alps 2,400 

Yosemlte   Falls,   California 1,500 

Falls  of  Arne.   Savoy 1.100 

Virgin  Tears  Creek.  Yosemlte 1,000 
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TAini*  W0  Alt  SAoutd  Ktwtt 


V%9t 

Bridal  Veil,  Tosemite 900 

Lauterbaum.  Switzerland 900 

Falls  of  Terni.  near  Rome 800 

Montmorency  Falls,  Quebec 260 

Fryer's  Falls,  Scotland 200 

Niagara  Falls,  North  America 164 

Lidford  Cascade,  England 100 

^    ^    «^ 

BELIGIOHS  AHD  DEVOMIKA- 
TIONS  OF  THE  WORLD 

Creeds.  •  No.  of  Adherents. 

Christianity 477.080,158 

Confucianism   , . . .  256,000,000 

Hindooism    190,000,000 

Mohammedanism   176,834,372 

Buddhism    147,900,000 

Taoism   48,000,000 

Shintoism    14,000,000 

Judaism  7,186,000 

Polytheism   117,681.669 

CHRISTIANITY. 

Catholic  Church  230,866,533 

Protestant  Churches  143,237.625 

Orthodox  Greek  Church 98,016.000 

Church  of  Abyssinia 3,000,000 

Armenian  Church    1.690,000 

Coptic  Church  ; 120,000 

Nestorians    80.000 

Jacobites   70,000 

Total 477,080,158 

STATISTICS    OP   CHUBCHES    IN    THE   UNITED    STATES. 

®  ffi  §    * 

Denominations.  g  «     *       Sa 

^  fl  S  R 

o  S  S 

Adventists: 

Evangelical    34  30  1,147 

Advent  Christian 883  580  25,816 

Seventh-Day    372  1.470  55,316 

Church  of  God 19  29  647 

Life  and  Advent 

Union   60  33  3.000 

Church  of  God  in 

Jesus   Christ 94  95  2,872 

Armenians    15  21  8.500 

Baptists  : 

Regular.  North 7.415  9.374  973,820 

Regular,  South 12,058  18.963  1.608,413 

Regular.   Colored 14,351  15,654  1,864,600 

Six  Principle 14  18  937 

Seventh-Day  119  115  8,991 

Freewill   1,619  1,486  85,109 

OrJ^iuRl  Freewill  ...  118  167  11.864 

S^J^f^J 450  550  28,000 

Unfte7       ^^^         1^3  6,479 

^^"^ 26        204        13,209 


i 

Denominations.  *§ 

0 

6 

Baptists— <^ontinued. 

Church  of  Christ 80 

Primitive    2.040 

Old  Two  Seed  in  the 
Spirit  Predestinar- 
ian  300 

Brethren  (Riveb).: 
Brethren  in  Christ..       152 
Old  Order,  or  Yorker  7 
United    Zion's     Chil- 
dren           20 

Brethben  (Plymouth): 

Brethren   (I.) 

Brethren    (II.) 

Brethren    (III.) 

Brethren    (IV.) 

Catholics: 
Roman  Catholics....  11.636 

Polish  Branch 19 

Old   Catholic 6 

Reformed  Catholics..  6 

Catholic  Apostolic...         95 

Chinese  Temples 

CHRISTAD^feXEHlANS 

Christians 1,248 

Christian  Catholic 

(Dowie)    55 

Christian   Missionary 

Association  10 

Christian   Scientists..  12.000 

Christian   Union 183 

Church  of  God  (Winne- 

brennerian)    460 

Church     Triumphant 

(Schweinfurth) 

Church    of    the    New 

Jerusalem  (Sweden- 

borgians)    143 

Communistic  Societies: 

Shakers 

Amana  

Harmony 

Separatists 

Altruists 

Church    Triumphant 
(Koreshan  Ecclesia)      

Adonai  Shomo 

New  Icaria 

Conoregationalist:    ...     5.614 
Disciples  OF  Christ.  ..     6.528 

DUNKARDS: 

German  Baptists 

(Conservatives)    . .     2.612 
German  Baptists 

(Old  Order) 150 

German  Baptists 

(Progressive)    231 

Seventh-Day  Baptists 

(German)   5 

Episcopalians: 
Protestant  Episcopal.     4,961 
Reformed  Episcopal.       103 


152 
8,222 


0   OQ 

as 
I' 

8,254 
121,347 


473         12.851 


78 

4.000 

8 

214 

25 

525 

109 

2,289 

88 

2419 

86 

1.235 

31 

718 

12.062 

8,610.226 

18 

15,000 

5 

10.000 

6 

1,500 

10 

1,394 

47 

•  •  •  • 

63 

1,277 

1.520 

112,835 

50 

40,000 

13 

754 

600 

1.000,000 

294 

18,214 

580  38.000 


12 


173 


384 


7,679 


15 
7 
1 

1 
1 

1.728 

1,600 

250 

200 

25 

5 

1 

1 

5.604 

0.528 

205 

20 

21 

629.874 

1.149,982 

850 

95,000 

100 

3,500 

173 

12,787 

6 

194 

6.686 
104 

716.431 
9,743 

TMnit  to*  Alt  Sheali  Knot* 
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DUOlllK&TIONS. 


BvANGEXiCAL  Bodies: 

Evangelical   Ase'n...  1,062 
United      Evangelical 

Church   478 

FsrENDH: 

Friends    (Orthodoi).  1.279 

Friends   (Hlckelte)...  115 

Friends  (WflburIM).  38 

Friends  (Primitive).  11 

Fhicnds  Of  TUB  Temple  '     4 

GEKMAN         nvAS^iKl.K-AL 

Pbotestanth  .  44 
German       Bvakqelical 

SvNou  909 

Obker  Cuubch: 

Greek   Orthodox 4 

Russian  Orthodox 41 

Jews  201 

LATTER-DaT   SaIBTH    (MOB^OMfl). 

Church  of  Jeaus 
Christ    o(     Latter- 

Day  Saints 1,700 

Reorganized  Church 
of  JeauB  Christ  of 
Latter-Day     Sainla 

(Speed's    M'rm'ns).  3,200 
Lutherans: 

(General  Bodies): 

General   Synod 1,226 

United     Synod    In 

the  South   21E 

General  Council. . .  1,156 

Synod  cal  C'nfr'ee.  2,029 
(Indepenilent  Synode): 

United  Norwegian.  354 

Joint  Syn'd  of  Ohio  457 

Buffalo  25 

Hauge's,  Norweg'n.  97 

Texas  11 

German  of  Iowa...  402 

Norweg'n  Lutheran  272 

Michigan   56 

Danish  in  America  47 

Icelandic  8 

Immanuel   45 

Suomai,   Finnish  ..  11 

Norwegian  Free  . .  125 

Danish  United 84 

Independent      Con- 
gregations    S5 

Waldkn.stk-imiaSS   ....  140 
Mennomtes: 

Mennonite 418 

Bruederhoef    9 

Amlsh  365 

Old  Amlsh  71 

Apostolic    2 

Reformed    43 

Qenera]  Conference  .  138 
Church     of    God    In 

Christ  18 

Old  (WlBler)  17 


I      1^ 


1,806       118,865 


91,868 
21,992 
4,829 


1,129  203,574 

4  20,000 

58  45,000 

570  1,058,135 


796       800,000 


LEGS        194,442 


390 

38.639 

2,019 

370,409 

2,650 

681.029 

1.083 

126,872 

604 

77.362 

39 

4.600 

205 

11.483 

14 

824 

74,068 

725 

86 

7.860 

66 

10.000 

26 

3.360 

50 

6,118 

60 

6,926 

S75 

87,500 

161 

8,506 

200 

25,000 

150 

20,000 

228 

22,443 

S 

124 

13,061 

22 

2,038 

2 

209 

34 

1,680 

79 

10,396 

DEKOiinrATioiis. 


HEKRONiTEa — Continued. 

Bundes  Conference  ..  41 

Defenceleas  20 

Brethren  in  Christ  . .  45 

H&TBODtSTS : 

Methodist  Episcopal.  17.621 
Union    American    M. 

B 63 

African        Methodist 

Episcopal   6.659 

African    LPnlon  Meth. 

Prolestant      80 

African         Methodist 

Episcopal  Zlon  3.155 

Methodist  ProtesUnt  1,647 
Wesleyan  Methodist  .  687 
Methodist    Episcopal, 

South  6.041 

Congregational   Meth- 
odist         210 

Congregational  Meth. 

( Colored  )    5 

New     Congregational 

Methodiat   20 

2ion  Union  Apostolic.  30 
Colored  Methodist  2,187 

Primitive  Methodist.  66 

Free  Methodist 944 

Independent       Meth- 
odist    8 

Evangelist      Mission- 
ary           87 

MOBAVIAKS  U8 

PUE-SBVTEKIASS; 

Presbyterian  In  U,  S. 
of  A.    (Nortli 7,336 

Cumberland     Presby- 
terian       1.734 

Cumberland     Presby- 
terian    Colored       .        400 

Welsh  Calvlnistlc  105 

United    Presoytorlan.        918 

Presbyterian  In  U.  3. 

of  A.   (South) 1,4G1 

Associate       Ch.       of 

North  America  ...  12 

Associate  Ref    Synod 

of  the  South  104 

Reform  Pres.  In  the 
U.  S.  (Synod) 124 

Reform    Free.    In    N. 
A.    Gen.  Synod)..         33 

Reform  Preab.  (Cove- 
nanter)    1 

Jteform   Presb.   in   U. 

a,  A  Canada 1 

Reformed: 

Reformed  in  America 

(Dutch)    698 

Reformed    In    U.    S. 
((German)  1,082 

Cbrtstlan  Reformed..        96 


1 

16 
11 
82 

3,060 
1.176 
2.963 

26,021 

2.716.4S7 

61 

2,875 

6,775 

673.604 

70 

2.000 

2,906 
2,400 
506 

636,271 
181.216 
17.201 

14.244 

1,457,864 

240 

20.000 

6 

319 

17 
27 

1.300 
92 

1,123 

1.059 
2,346 
199.206 
6.470 
28.688 

14 

2,669 

13 
111 

4.600 
14.817 

7,469 

973.433 

2,967 

180,192 

160 
185 
911 

39,000 
12,000 

116.901 

2,959 

225,890 

31 

1,053 

131 

11.344 

113 

9,790 

36 

5,000 

22 

Feat 

Bridal  V«11,  Tosemlts 800 

LAUterbaum,  Switzerland 900 

FallB  of  Temi,  near  Home 300 

MontmoreDcy  Falls,  Quebec 250 

Fryer's  Falls,  Scotland 200 

Niagara  Falls,  North  America 164 

Udford  Cascade,  England 100 

Jli    Jt    J* 

BELIGIOHS  AND  DSHOUIRA- 
TIONS  07  THE  WOULD 

Creeds.  •  No.  ot  Adherents. 

Christianity  4TT ,080,158 

ConfuctanlBm  ,...  260,000,000 

Hlndooism   190,000,000 

Mohammedanism  176,834,372 

Baddhism    147,900,000 

Taoism    48,000,000 

Shmtolam    14,000,000 

Judaism  7.186,000 

Polytheism   117,881.660 

CHKISTIASITT. 

Catholic  Church 230,866,533 

Protestant  Churches  143,237.625 

Orthadox  Oreeh  Church 98,016,000 

Church  ot  Abyssinia 3,000,000 

Armenian  Church    1,690,000 

Coptic  Church  120,000 

Nestorlans   80,000 

Jacobites  70,000 

Total 477.080,158 


TAing*  tt^«  A//  SJiouttl  Xncte 


STATIBTICB  OF  CKtntCKES    1 


DENOHIIfATIOMa. 


Advehtists: 

Evangelical    

Advent  Christian....        81 

Seventh-Day    3 

Church  ot  God 

Lite  and  Advent 

Union   I 

Church  of  God  In 
Jesus  Christ '. 

Armenians    

Baptists; 

Regular,  North 7,4: 

Regular,  South 12,0i 

Regular,  Colored 14,3i 

Six  Principle 

Seventh-Day  1] 

Freewill  1,6: 

Original  Freewill  ...       1] 
Oenera}    41 

Separate    ii 

Vaite4 fl 


THE  I 


1,147 
25.816 
55.316 


9,374  973,820 

18.963  1,608,413 

16.654  1,864,600 

18  937 

115  8,991 

1,486  86,109 

167  11,864 

550  28,000 

103  6,479 

2M  18,109 


DESOKiHATmiis. 


Baptists — Con  tl  nued. 

Church  ot  Christ 80 

PrimltWe    2,040 

Old  Two  Seed  in  the 
Spirit    Predeatinar- 


lan  , 


300 


Bbethieeh  (Riveb): 

Brethren  in  Christ..       162 

Old  Order,  or  Yorker  7 

United     Zlon's     Chil- 
dren           20 

BRETHBE.t  (Plimoutk): 

Brethren   (I.) 

Brethren    (II.) 

Brethren    (til.) 

Brethren    (IV.) 

Catholics  r 

Roman  Catholics 11,636 

Polish  Branch 19 

Old    Catholic 6 

Reformed  Catholics..  6 

Catiioi-ic  Apostolic...  96 

Chinese  Tehii.es 

ChbistadCleuians 

Chbistians  1,248 

Chbistian  Catholic 

(DowiE)    66 

Christian    Missionakt 

Association   10 

Christian   Scientists..  12,000 

Christian    Unios 183 

Chubch  or  (5oD   (WiNHE- 

bbenmekian )    460 

Church      Tbiuuphant 

(Schweihfubth) 

Chubch    or    the    New 

Jebusaleu  (Sweoe.v- 

CoMMUNiSTic  SocisriEs: 

Shakers  

Amana   

Harmony  

Separatists   

AltruistH   

Church    Triumphant 
(Koresban  Ecclesla) 

Adonal  Shomo 

New  Icaria 

CONl 

Disi 

DV.N 

German  Baptists 

(ConeervatlveB) 
German  Baptists 

(Old  Order) 

German  Baptists 

( Progreasi"'  ' 
Seventh-Day 

(aonDf 
Epiboofat' 


il 
IS 


12.861 
4,000 


109 

8.289 

88 

2419 

86 

1.236 

31 

718 

12.062 

8.610,226 

18 

16.000 

6 

10,000 

6 

1,500 

10 

1,394 

47 

63 

1,277 

1,620 

112,835 

F  Christ..  . 


Baton 
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DUOlttnATIO.NS.  g 

e 

BvAKGEUCAL  Boiiieh: 
E^raDsellc&l    Asb'ii...     1.0G2 
United      Evangelical 
Church   178 

Friends   (Orthodox).  1.270 

Friends  (Hlckslte)...  llu 

PrIendB  (Wllhurlte).  38 

Friends  (Primitive).  11 

FMKHim  OF  THK  Tkmpi.k  4 

Gemmax      Evasckucm, 

pwtehta.ntx  44 

Geimam       Bt'AN(it:i.ii'.tt. 

SvxoD  901) 

Gbecr  Cin;B('ii: 

Oreek   Orthodox 4 

Ruulan  Orthodox 41 

Jewh 201 

Latteb-Day  Sainth  (Muk^ionsi 
Church        ot        Jetius 
Chrlat    of     Latter- 

Dmr  Salnta 1,700 

ReorsinlMd     Church 
of  Jesus   ChrtHt  o( 
Latter-Dar      tjalnls 
(Seced'K  M'rm'UB).     2.200 
UmuBAXH: 

(Geoer*!  Bodies) : 

General    Synod 1,226 

United     Sjmod     in 
_tl»  Bontb 21.1 

I    COUDCIL.  .       I.1S6 

Idlcal  CafrVe.     2.029 
rad«nt  SraoAa i ■ 
1  NorwegiSD .        3Ut 

t  Sra'd  of  Ohio        437 

'o 23 

■"B.   Norwee'n.  97 

in'(,f  *ln»8 
Ifsnrm'n  Lutbrraa 


I 


u 


1I1.«C8 

».»2 

4^29 

232 

940 

ICJSC 

20>^T1 


DBNouiNATIdHH.  ■£ 

e 

MKNNiiMtTKH    CimtlutiPd. 
llundiw  ri>iir<'r«ni'i>  .,         41 

Ihirpiici'litHi   211 

llnttiirt'ii  III  ('Iii'IhI  ..  4[i 

MitTi htm: 

McthwIlHl   hliilmiiiMl.    17,t>'Jt 
Ifnlcih    AiiiKrlt'iin    M. 

K i;:t 

Arrli'iiii         MplhoillNl 

K|ilmi)]iii|   f,  n-iii 

Afrkmi   t'nlHii   Mi<ih. 

I'ruii'Htuiil   Nil 

Arrlcaii         M<>t)iiidtH( 

K|ilw<i])(il  /.idii  ,, .  :i.ti,i> 
MethoillHl  rniri'Htiiiit  I,fit7 
WdHloyiiii  MoDiimIIhI  .  {,NV 
Milt  hi  III  I  Hi     Kiilfuoiml. 

Huiilli    il,ii|| 

CaBxn'K'il liinitl   Mctli 

odiHt    :;i(l 

Cunjin'Kiitlntiiil   MkIIi. 

(Ciil(iri'd)    [, 

New     CiiiiKri'Kiilliimil 

HclhiMllHl    :;ii 

Zlon  IIiiiDh  AiiiiHlollr.  ;tii 

Coliinil  Mi-ilKiitJui  ...     ;>.|NV 
PrIinltlvK  Mciliiiiiiiit.  tii, 

Krmi  MctliiiillM   DM 

lnd<*I)cndi'iil        Mi'ih 

Wllllt    M 

EvanKctlHl      Mliuiliiii 

M'i«*>M-"<  UN 

fMrmHm.ulA!in: 
FrMltrit-rlfiti  III  II,  H, 

ot  A,    (Nortlil 7,H3ri 

drabarlaiifr      ['rnitUy 

tATlan i,7;r4 

Cnfflrwrliiri'I      }'i>il>y 

Iviiii'iiii'  tiir. 

lU   111   t>.  H. 


^•4 
§9 


2.7l«.4in 

2.(i;ti 

l17H.r>tH 
2.IMIII 


l.'lti7.H<H 

:!ii,oi)i) 


1 1III.2IJII 

::m.iinm 
:Miii)i 

4,1101) 
H.H17 

i'V;i.4;i.t 
IKO.ntl! 
II  [i.  II  no 


t>.lltll' 


i.or.ii 
It. .114 
U.TIill 
n.iioH 

40 
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g 

3 

Q 

Rekub  meii — Contin  ued . 

Salvatiox  Abmy  

2.689 

763 

ScaWEMWEIJSlANa    

3 

t 

306 

17 

20 

Socurrr     fob    Ethical 

4 

SflUITUALISTH 

334 

46.030 

United    Brethren    in 

Christ              

1.897 

4,229 

243,841 

United  Brethren  (Old 

Cinstltution)    

670 

817 

560 

459 

71,000 

U»I  VERS  A  LISTS    

735 

764 

48,426 

600 

200 

64 

156 

14,126 

J«  Jl  J« 
LARGEST  CITIES  OF  THE  EAETH 

POPULATION  ACCORDING  TO  THE  LATEST 
OFFICIAL  CENSUSES. 

CenauB        Popu- 

Oltlea.                                        Year.  latioD. 

London    1901  4,636,063 

New  York 1900  3.437,202 

Paria    1896  2.536.834 

BerllD    1900  1,884,151 

ChloBBO    19O0  1,698.676 

Vienna    1901  1.635,647 

Canton    est.  1,600,000 

Tokio.  Japan IS98  1,440,121 

Philadelphia   1900  1.293.697 

SL    PeteraburB 1897  1.267,023 

Constantinople   est  1,125,000 

Calcutta    1901  1.121.664 

Peking    est.  1.000  000 

Moscow   1897  988,614 

Osaka  1898  821,235 

Bomhay    1901  770,843 

Olasgow    1901  760,423 

Hamburg    1900  705,738 

Uverpool    1901  685,276 

BuenoB  Ayres  1895  663.854 

Warsaw   1897  638.209 

St.  Louis   1900  675,238 

Brnaaela    1899  570,844 

Cairo,    Egypt 1897  670.062 

Boston   1900  560.892 

Naples    1899  644.057 

Manchester.  England    1901  643,969 

Amaterdam    1899  623.557 

Rio   dc   Janeiro 1890  522.661 

Birmtafcham.    EngiaaA 1901  522,182 

S^T^   1899  512,423 

■***■«'    imi  612.150 


Cenans 
ClUea.  Year. 

Barcelona    1897 

Madrae    1901 

BalUmore    1900 

Buda-Peat 1891 

Munich    1900 

Milan   1899 

Melbourne    1891 

LyoDB   1896 

Leipzig    1900 

Haldarabad    1901 

Maraeilles  1896 

Leeds  1901 

Breslau    1900 

Odeaaa  1897 

Mexico  City  1900 

Dresden  1900 

Sydney  1891 

Cleveland    1900 

Sheffield  1901 

Shanghai    eat. 

Dublin    1901 

Cologne    1900 

Turin   1899 

Kioto   1898 

Buffalo  1900 

Belfast  1901 

San  Franciaoti 1900 

BHetoi    England 1901 

Cincinnati  1900 

Flttaburgh   1900 

Santiago,  Chile   1896 

Rotterdam    1899 

Alexandria    1S97 

Edinburgh    1901 

Lodi  1897 

Copenhagen    1890 

Stockholm 1899 

Lisbon  1890 

Palermo  1899 

Franktort-on-Main   1900 

New  Orleans  1900 

Detroit   1900 

Milwaukee    1900 

Buchareat  1899 

Antwerp    1899 

Bradford   1901 

Washington  1900 

West  Ham,  England 1901 

Montreal  1901 

Montevideo   est. 

Lucknow  1901 

Nuremberg  1900 

Bordeaux    18M 

Riga  1897 

Bangkok eat, 

Teheran    eat 

Kiev   1897 

Newark   1900 

Manila   1901 

Nagoya 1898 

Hull IMX 

Nottingham  1901 

□enoa UM 

Havana   !!•■ 

Hanover    U 

Rangoon  U 


Popn- 

laUon. 
600,589 
609.997 
608,967 
606,763 
499.969 
492,162 
490,900 
466.028 
465,080 
446.291 
442,230 
428,963 
422.7SS 
406.041 
402  000 
396,349 
383,390 
381,768 
380,717 
380.000 
873.179 
372.229 
369.295 
863,130 
362,387 
348,966 
342.782 
328.842 
826.902 
321,620 
320,628 
319.866 
819,766 
316.479 
315.209 
312.869 
302.462 
801,206 
292.709 
288,489 
287,104 
286.704 
286,316 
282.071 
292,018 
270,800 
278,718 
267,808 
266,82< 
266,000  ' 
262,961 
261/ttl 
1SM06 
S6tA*T 
ttO,MM 
SiCMI 
a4T,tf* 
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Census  Popu- 

Cities.  Tear.  lation. 

Magdeburg  1900  229.663 

Kristiania 1900  225,686 

Hong  Kong  1891  221,441 

Salford 1901  220,956 

Ulle   1896  216,276 

Florence    1899  216,051 

Kobe,  Japan 1898  215,780 

Newcastle  1901  214,803 

Dusseldorf    1900  213,767 

Leicester 1901  211,574 

Stettin   1900  210,680 

Delhi    1901  208,385 

Toronft)    1901  207,971 

Chemnitz 1900  206,584 

Jersey  City 1900  206,433 

The  Hague 1899  205,328 

Valencia 1897  204,768 

Louisville   1900  204,737 

Benares  1901  203,095 

Minneapolis   1900  202,718 

Smyrna est.  201,000 

Seoul,    Korea est.  201,000 

Cawnpore   1901  197,000 

Yokohama  1898  193,762 

Charlottenburg,  Prussia 1900  189,290 

Portsmouth,  England   1901  189,160 

Agra   1901  188,300 

Konlgsberg    1900  187,897 

Prague   1891  184,109 

Mandelay    1901  182,498 

Tabriz    1881  180,000 

Stuttgart  1900  176,318 

Allahabad  1901  175,748 

Providence  1900  175,597 

Kharkov 1897  174,846 

Bahla  1890  174,412 

Liege    1899  171,031 

Indianapolis 1900  169,164 

Bolton 1901  168,205 

Cardiff  1901  164.420 

Kansas  City,  Mo 1900  163,752 

Bremen 1900  163,418 

St    Paul  1900  163,065 

Ghent  1899  163,030 

Rochester  1900  162,608 

Amritsar  1901  162,548 

Altona,  Germany  1900  161.507 

Dundee    1901  160,871 

\iina    1897  159,568 

Jaipur 1901  159,550 

Bangalore   1901  159,080 

Bologna   1899  158,975 

Trieste  1891  158,344 

Howrah   1901  157,847 

Venice   1899  157,785 

Blberfeld  1900  156,987 

Halle-on-Salle   1900  156,611 

Messina  1899  156,552 

Tunis  est.  153,000 

Strasburg   1900  150,268 

Zurich 1900  150,239 

Toulouse   1896  149,963 

Adelaide  1899  148,644 

Ahmadabad   1891  148,412 

Sunderland  1901  146,665 

S^Yllle  1897  146.206 


Census  Popu- 

Clties.  Year.  lation. 

Bagdad    est.  145,000 

Aberdeen    1901  143,722 

Valparaiso   1900  143,022 

Dortmund   1900  .  142,418 

Barmen   1900  141,947 

Dantzlg 1900  140,539 

Damascus  est  140,500 

Manhelm  1900  140,384 

Fez,  Morocco  est.  140,000 

Oporto   1890  138,860 

Oldham,  England   1901  137,238 

Saratov 1897  137,109 

St.  Etlenne 1896  136,030 

Aachen    1900  135,235 

Patna  1901  135,172 

Catania    1899  134,680 

Croydon,  England 1901  133,875 

Denver  1900  133,859 

Toledo   1900  131,822 

Kazan 1897  131,508 

Allegheny   1900  129.896 

Lemberg  1891  128,419 

Brunswick    1900  128,177 

Colombo,  Ceylon 1891  127,836 

Blackburn 1901  127,527 

Aleppo est.  127,150 

Goteborg 1899  126.849 

Malaga  1897  125,579 

Columbus    1900  125,560 

Roubai:^  1896  124,661 

Nagpur    1901  124,599 

Nantes  1896  123,902 

Brighton  1901  123.478 

SHnagar    1901  122.536 

Hiroshima 1898  122,306 

Yekaterlnoslav  1897  121,216 

Lahore  1901  120,058 

Bogota  1886  120,000 

Rostov-on-Don   1897  119,889 

Havre  1896  119,470 

Essen,  Germany   1900  118,863 

Beirut est.  118,800 

Worcester  1900    .  118,421 

Surat    1901  118.364 

Bareilly    1901  117.433 

Posen   1900  117.014 

Meerut  1901  116,642 

Karachi  1901  115,407 

Wlllesden   1901  114,815 

Rhondda    1901  113.735 

Gratz    1891  113,540 

Rouen  1896  113,219 

Astrakhan    1897  113.001 

Preston  ..: 1901  112,982 

Basle    1900  112,842 

Norwich  1901  111.728 

Pernambuco 1890  111,556 

Athens  1896  111,486 

Poona  1901  111,385 

Birkenhead    1901  110,926 

Tula    1897  110,048 

Gateshead  1901  109,887 

Kishinev    1897  108,796 

Murcia,  Spain 1897  108,408 

Syracuse  1900  108,374 

New  Haven 1900  108,027 
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Census  Popu- 

Cities.                                     Year.  lation. 

Rhelms  1896  107,963 

Kiel.  Germany  1900  107.938 

Plymouth    1901  107.509 

Nagasaki   1898  107,422 

Krefeld    1900  106,928 

Kassel,  Germany : 1900  106,001 

Derby  1901  105,785 

Leghorn 1899  105,767 

Madura   1901  105,501 

Paterson,  N.  J 1900  106.171 

Salonlca  est  105,000 

*!•    V*    V* 

THE  WORLD'S  HIGHEST  MOUN- 
TAINS 

Name  and  Country.  Ft  High.  Miles 

Mount  Everest  (Himalayas),  Tibet.  29.002    5% 
Aconcagua,  the  highest  in  America. 

Chile   22.422     4 

Sorato,  Bolivia   21.284  4 

Illimani.   Bolivia    21.145  4 

Chimborazo.  Ecuador   21,422    4% 

Hindoo-Koosh.  Afghanistan    20.600  3% 

Mount  McKinley,  highest  in  North 

America.  Alaska 20.464^  3% 

Demavend,  highest  of  Elburz  Moun- 
tains. Persia 20.000  3% 

Ck>topaxi.   highest    volcano    in    the 

world,  Ecuador   19.496  3% 

Antisana.  Ecuador  19.150  3Mi 

St  Elias.  Alaska   17.850  3% 

Popocatapetl.  volcano.  Mexico  17,540  3^ 

Mauna  Loa.   highest    in    Oceanica. 

Hawaii   16.000  3 

Mount  Brown,  highest  peak  of  Rocky 

Mountains.  British  America 15.900  3 

Mont    Blanc,    highest    in    Europe. 

Alps,  France   15.732  3 

Mont   Rosa,    next  highest  peak    of 

Alps.  Italy    15.150  2% 

Limit  of  perpetual  snow  at  the  equa- 
tor      15.207  2% 

Pici^inca.  Ecuador 15.924  3 

Mount  Whitney,  California 14.887  2% 

Mount  Fairweather.  Alaska  14.500  2% 

Mount  Shasta.  California 14.442  2% 

Mount  Ranier.  Washington  14.444  2% 

Long's  Peak.  Rocky  Mountains.  Colo- 
rado       14.271  2% 

Mount  Ararat.  Armenia 14.820  2^ 

Pike's  Peak.  Colorado 14.216  2% 

Mount  Ophir,  Sumatra 13.800  2% 

Fremont's  Peak.  Rocky  Mountains. 

Wyoming    13.570  2% 

Mount  St.  Helens.  Washington 13.400  2^ 

Peak  of  Teneriffe.  Canaries 12.182  2H 

Miltzin.  highest  of  Atlas  Mountains. 

Morocco   11.500  2 

Mount  Hood.  Oregon 11.500  2 

Mount  Lebanon.  Syria 10.533  2 

-^/7/   rerda,   hJ^rhest  of   Pyrenees. 

-^^^ce    10,950  2 


Name  and  Country.  Ft  High.  Miles 

Mount  Eitna,  volcano,  Sicily 10,835    2 

Monte  Como,  highest  of  Apennines, 

Naples  9,523    1% 

Sneehattan,       highest       Dovrefleld 

Mountains.  Norway  8,115    1^ 

Pindus,  highest  in  Greece 7,677     1% 

Mount  Sinai,  Arabia   6,641    1^4 

Mitchell  Mountain,  highest  in  North 

Carolina  7,350    1>^ 

Mount  Washington,    highest   White 

Mountains,  N.  Hampshire 6,285    1% 

Mount  Marcy,  highest  in  New  York.  5.402    1 

Mount  Hecla.  volcano.  Iceland 5.104    1 

Ben  Nevis,  highest  in  Great  Britain.  * 

Scotland   4.406       % 

Mansfield,  highest  of  Green   Moun- 
tains. Vermont 4,280       % 

Peaks  of  Otter.  Virginia 4,260       % 

Mount  Vesuvius.  Naples 4,253       % 

Round     Top.     highest     of    Catskill 

Mountains,  New  York 3,804      % 

JS    «^    «^ 

HEIGHTS  OF  THE  TALLEST  MON- 
UMENTS,   TOWEBS    AND 
STEEPLES  IN  THE 
WOBLD 

Feet. 

Paris,  Eiffel  Tower 989 

Washington,  Washington  Monument 555 

Egypt,  Pyramid  of  Cheops 486 

Belgium,  Antwerp  Cathedral 476 

France,  Strasburg  Cathedral 474 

Egypt,  Pyramid  of  Cephrenes 456 

Rome,  St.  Peter's  Church 448 

Germany,  St  Martin's  Churcji  at  Landshut.  411 

England,  St.  Paul's  Church.  London 365 

Eagland.  Salisbury  Cathedral 400 

Italy,  Cathedral  at  Florence 386 

^    ^    .^ 

LENGTHS    OF  THE  WORLD'S 
PBINCIPAL  BIVEBS 

NORTH   AMERICA. 

Rivers.  Miles. 

Missouri  to  the  Gulf  (forming  the  longest 

river  in  the  world ) 4,200 

Missouri  (to  its  Junction  with  the  Missis- 
sippi)      2.900 

Mississippi  proper   3,200 

Mackenzie  2.300 

St.  Lawrence  2,000 

Arkansas  2,000 

Saskatchewan  and  Nelson 1,900 

Yukon    1,600 

Rio  Grande  1,500 

Nebraska  : 1,200 

Red  River 1,200 

Columbia  1.400 

Colorado 2.000 
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No^TH  America — Continued. 

Rivers  Miles. 

Yellowstone  1,000 

Ohio 960 

Kansas   ^i 900 

Tennessee   800 

Fraser  750 

Red  River  of  the  North 700 

Brazos   650 

Wisconsin  600 

Cumberland   600 

Alabama    600 

Wabash    550 

Appalachicola  550 

Susquehanna   500 

Potomac    500 

James 500 

Roanoke  500 

Savannah   500 

St.  John 450 

Connecticut    450 

Great   Pedee    450 

Altamaha    400 

Sacramento    400 

Penobscot    350 

Hudson    350 

Cape  Fear  350 

Pearl    350 

Nueces  350 

Sabine    350 

Severn    300 

Kennebec   300 

Delaware    300 

SOUTH   AMERICA. 

Amazon  3,750 

Rio  de  la  Plata 2.800 

Madeira    2,000 

Orinoco    1,550 

San  Francisco    1,550 

Tocantins    1,100 

Colorado  1,000 

Rio  Negro    1,000 

Magdalena  900 

Pamaiba  900 

EUROPE. 

Volga    -2,000 

Don  1,300 

Danube    1,800 

Dnieper  1,080 

Rhine  880 

Dvina 700 

Petchora   y 737 

Elbe  .'. 737 

Vistula   691 

Loire   600 

Tagus  550 

Dneister  500 

Ouadlana  500 

Seine    498 

Douro   450 

Oder    450 

Rhone   450 

Po   450 

Mezene  400 

Desna  400 

Quadalquiver  '. 400 


BuROPE — Continued. 

Rivers  Miles. 

Duna  350 

Niemen  350 

Bbro  350 

Dahl    300 

Bug 300 

Weser  300 

Garonne   300 

Thames   215 

ASIA. 

Yenesei    3,400 

Yang-tse-Kiang 3,320 

Ob 3,000 

Hoang-Ho  2,800 

Lena    2,700 

Amur    2,650 

Brahmaputra   2,300 

Cambodia   2,000 

Indus   1,850 

Euphrates    1,750 

Ganges    1,600 

AFRICA. 

Nile   4,100 

Niger  3,000 

Congo  2.900 

Zambesi  1,800 

Orange    i,000 

Limpopo  900 

Senegal  800 

AUSTRALIA. 

Murray 1,300 

Darling i,200 

w*         Jf^  W* 

ABEA  AND  DEPTH  OF  OCEANS 

Area  of  oceans  and  inland  seas  connected 
with  them  142,132,980  square  miles,  or  72 
per  cent  of  total  surface  of  the  earth. 

Area  of  Arctic  ocean  estimated  at  4,632,- 
000  square  miles.    Atlantic  ocean,  34,301,-      .  J^ 
400  square  miles ;    greatest  depth  "Inter-  r^ 
national    Deep,"  off    St.    Thomas   Islanc 
West  Indies,  27,366  feet.     Indian  ocefti 
28,615,600  square  miles.      Pacific 
67,690,630  square  miles,  and  9,000  bj 
000  miles    in    greatest    extent,  coi 
nearly  x)ne-half  the  total  water  area; 
est  depth  sounded,  "Tuscarora  Dee] 
of  jr^pan,  27,930  feet.    Area  of  Al 
Weftn  estimated  at  6,040,000  squi 
depth  4,920  feet.     Supposed  dbpl 
per  cent  of  total  ocean  area  more  tni 
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BACES  OF  MANEim) 

Vhe  following  is  compiled  from  the  arrangement  by  the  Ethnologist  Figuier  and  others: 

WHITE  RACE. 

{Teutonic  Family Scandinavians,  Germans,  English. 
Latin  Family French,  Spaniards.  Italians,  Moldo-Wallachians. 
Slavonian  Family Russians,  Finns,  Bulgarians,  Servians,  Magyars,  Croats, 
Tchecks,  Poles,  Lithuanians. 
Greek  Family Greeks,  Albanians. 

(Libyan    Family Egyptians,  Berbers. 
Semitic  Family Arabs,  Jews,  Syrians. 

Branch.  '\    Persian  Family Persians,  Afghans,  Kurds,  Armenians,  Ossetines. 

I    Georgian  Family Georgians. 

^   Circassian   Family Circassians,  Mingrelians. 

YELLOW  RACE. 

Hyperborean        i   Lapp  Family Samoyede,  Kamtschadale,   Eskimo,  Tenissian,  Jukaghir- 

Branch.  \  He,  and  Koriak  Families. 

T^         ,.  (  Mongol  Family Mongols,  Kalmucks,  Buriats. 

Rr«nPh  •<  'fungus  Family Tunguses,  Manchus. 

urancn.  a  r^^^^    Family Turkomans,  Kirghis,  Nogays,  Osmanlis. 

t  Yakut  Family Yakuts. 

Sinaic  f  Chinese  Family Chinese. 

Branch.  1  Japanese  Family Japanese. 

^  Indo-Chinese  Family... Burmese,  Siamese. 

BROWN  RACE. 

Hindoo  f  Hindu  Family Sikhs,  Jats,  Rajpoots,  Mahrattas,  Bengalese,  Cingalese. 

Branch.  I  Malabar  Family Malabars,  Tamals,  Telingas. 

Ethiopian          f  Abyssinian    Family.... Abyssinians,  Berabras,  Gallas. 
Branch.  I  Fellan  Family Fellans. 

Malay  Family Malays,   Javanese,   Battas,   Bougis,   Maccassars,   Dyaks, 

Malay  j  Tagals. 

Branch.  \    Polynesian  Family Maoris,    Tongas,    Tahitians,    Pomotouans,    Marquesans, 

Hawaiians. 
Micronesian  Family.... Ladrone,  Caroline,  and  Mulgrave  Islanders. 

RED  RACE. 

Andian  Family Quichuas  (or  Incas),  Antls,  Andians,  Araucanians. 

Southern  \    Pampean  Family Patagonians,   Puelches,   Charruas,   Tobas,    Moxas,   Abl- 

Branch.  i  pons,  etc. 

Guarani  Family Guaranis,  Bocotudos. 

Southern  Family Aztecs,  Mayas,  Lencas.  Othomis,  Tarascas,  etc. 

Northern  J    Northeastern  Family... Cherokees,     Hurons,     Iroquois,     Sioux,     Apaches,     Co 

Branch.  ]  manches.  Creeks,  etc. 

Northwestern  Family.  .Chinooks,  Digger  Indians,  Nootkans,  etc. 

BLACK  RACE. 

„^    .  ;  Kaffir  Family 

Western  J    Hottentot  Family 

Brancn.  |   Negro  Family 

Eastern  i   Papuan  Family Fijians,  New  Caledonians,  etc. 

Branch  {   Andaman  Family Andamans,  Australians. 


GAZETTEER  OF  THE  WORLD 


COMPRISING  ALL  THE  GEOGRAPHICAL  AND  POLITICAL  DIVISIONS  OP 
THE  EARTH;  THEIR  NAMES,  AREAS,  AND  POPULATIONS 


Based   Upon   the    Latest    Census    Reports    and 

Official  Estimates 


In  the  following  iMgosno  attempt  hu  lieonjmado  to  present  all  the  matter  usually  included  in 
gazetteers;  rivers,  lakes,  mountains,  et  cetera,  do  not  change,  and  as  such  subjects  are  given  In  so  many 
books,  they  have  been  omitted  from  these  iMges  to  make  room  for  subjects  about  which  recent  informa- 
tion Is  difRcult  to  obtain. 

In  brief,  this  Gazetteer  gives  all  the  geographical  and  political  divisions  of  the  world;  the  principal 
subdivisions,  as  provinces,  states,  territories,  counties;  all  cities  of  25,000  or  more  inhabitants  (with  a 
few  exceptions  where  reliable  information  hu  not  been  obtainable);  the  states,  territories,  and  possessions 
of  the  United  States,  and  under  each  all  incorporated  cities  and  towns  of  1,000  or  more  inhabitants,  u 
returned  by  the  census  of  1900. 

The  following  signs  and  abbreviations  have  been  used: 


« 

the  capital  of  a  state 

Eng. 

England,    Ennlish 

p.  or  pop. 

j>opuUUion 

ornatUm 

Fr. 

Prench 

pen. 

peninsula  \ 

D 

square  miles 

Ger. 

Oerman 

posses. 

%H)ssession 

Am. 

America 

inc. 

including 

proT. 

province 

cen. 

central 

ind. 

independefiU 

Ros. 

Russian 

00. 

county 

isL 

island 

So. 

Soulhf  Southern 

dep. 

dependency 

mtn. 

mountains 

ler. 

territory 

£. 

East,  Eastern 

No. 

Norths  Northern 

W. 

West,  Western 

Aachen,  city,  Prussia,  p.  136,23S. 
Aarhos,  city,  Denmark,  p.  33,808. 
Aberdeen',  city,  Scotland,  p.  153,108. 
Abyssln'ia,  ind.  state,  E.  Africa,  D  160,000,  p. 

3.500.000. 
Adan'a.  city.  Asia  Minor,  p.  45,000. 
Adelaide.  *  South  Australia,  p.  148.844. 
Aden,  volcanic  pen.  on  Arabian  coast  (Brit- 
ish),   n  75,  p.  41,910. 
Adrianople,  city,  Turlcey,  p.  81,000. 
Afghanistan',  cen.  Asia,   D  2ir',4C0,  p.  2,380,- 

000,  •  Kabul. 
Afrtca,  continent,    D  11.518,104,  p.  170,000,000. 
Arra,  city.  India,  p.  188.300. 
A^gusM  Calien'tes,  state,  Mexico,  D  2,960,  pu 

102,378.— Its  •  p.  35,052. 
Alz-la-Chapelle%   French   name   for  Aacheo, 

above. 
Ajmere  J  city,  India,  p.  75,759. 
AJmer'-Karwa'ra,   prov.    India,    D   2,711,   pi 

476.330. 
Akron,  Ohio,  p.  42,728. 
Alabama,  So.  cen.  state,   n  62,250,  p.  1,828,- 

697,  •  Montgomery. 
Incorporated  cities  and  towns  of  1,000  pop. 
or  more  in  1900: 

Alabama   City  2,276  Avondale    ....  3,060 

Alexander    ...  l.OCl  Bessemer   ....  6,358 

Anniston  9,695  Birmingham  .38,415 

Athens  1*010  Brewton    1,38S 

AtUlia   1.692  Bridgeport  ...  1,247 

Aabum 1*447  Columbia  ....  1,181 


Alabama. — Oontlnued. 
Columbiana    .  1,075 

Cullman    1,255 

Dadeville   ....  1,136 

Decatur  3,114 

Demopolis   ...  2,606 

Dothan  3,275 

Bnsley    2.100 

Bufaula  4,532 

Evergreen    ...  1,277 

Florence   6,478 

Fort  Deposit.  1,078 
Fort  Payne...  1,037 

Gadsden    4,282 

Geneva    1,032 

Girard    3,840 

Greensboro  ..  2,416 
Greenville  ...  3,162 
Huntsville   ...  8.068 

Jackson  1.039 

Jacksonville    ..1.176 

Jasper    1,661 

Lafayette   1,629 

Lanett    2.909 

Marlon    1.698 

Mobile    38,469 


Montgomery  ...30.346 
New  Decatur...  4.487 

Opelika    4,245 

Oxanna    1.184 

Oxford   1.372 

Ozark  1.570 

Phoenix    4,163 

Piedmont   1.745 

Pratt  City 3.485 

Prattville  1,929 

Roanoke   1.155 

Russell ville  ....  1.602 

Scottsboro    1.014 

Selma   8,713 

Sheffield    3,333 

Talladega  5,056 

Troy    4,097 

Tuscaloosa  5,094 

Tuscumbia    ....  2.348 

Tuskegee    2,170 

Union  Springs..  2,634 

Uniontown  1,047 

Warrior    1,018 

Wilsonville  ....  1.006 
Woodlawn   2.848 


Alaska,   ter.   of  U.   S..    Q    590,884,  p.   68.59*>, 
•  Sitka. 
Cities  and  towns  of  more  than  1,000  pop. 
in    1900: 

Juneau  1.864       Sitka  1.S96 

Nome  12.488  Skagway  3,117 

Albanv,  •  N.  Y.,  p.  94,151. 
Alberta,  ter.  Canada,  Q  100,000. 
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AlMundrU,  cIlT.  iuljr,   p.  Tt.OlS. 
AlSuadrU,    city,    Bijpt,    9.    31»,TB«. 
Alctrlh  Ft.  pouea.  In  No.  Africa,  O  lH.4Ti 

p.  4,430,1100.  •  Alglcr),  p.  M,TM. 
Allsute,  cIlT.  Spain,  p.  48.463. 
Allfrh.  cKr.  iDdlB.  p.  70.127. 
Allahabad,  city.  India,  p.  115,748. 
AUlltMOT,  Pa..  P.  U9.SM. 
AUratown,  Pa.,   p.   35.41t. 
AlIDtrla.  cltr.  Spain,  p.  4a,KI«. 
Alut,  city.  Bvlglum,  p.  29,T4S. 

., , .-.    ^„-    I i,l  „r.,  i_ 

„.  .).  136.SOg. 

Itenburg,    Germany, 

33.fi21. 
Alton*,  HIT,  Prusala.  p.  1(1, EOT. 
Altoona,  Pa.,  p.  ss.sts. 
Alwal,  city,  India,  p.  Ge.740. 
Amariaa,    Borth,    coDtlnent. 

97,600.000— Bontli,    conuneni,     u    »,»",iws. 

n    4n<^  ono, 

on  HalEQu'n  !■!..'  Cblaa.  p.  90,000. 
Ity,  India,  p.  IBS.MS. 
city,  Holland,  p.   li23.S£7. 
jiam    |or  ADnam).  Fr.  poeseE.   la  Aala,  So. 
of  Cblaa,  a  SS.7B0.  p.  S.OOO.OOB,  •  Hub.  p. 


Altenbors, 


a  6,«Nk 


T.M1.S8S. 


Amy.,  c'll; 


Andaman'  Iilandi 


.  Bay  ol  Benga 


Andljan',  city.  Rub.  Turkeitan.  p.  48.(80, 
Andorra,   republic  In  Fyreae<«  mU.   between 

Franco  and  Spain,   n   I'E.  p.'S.OOO. 
ADcera.  clly,  France,  il  77.164. 
An'tluay.  co.  Walea,  D  ^75.  p.  M.5M, 
Ancola  (Porlugucse  W.  Africa].  Q  484,800.  P. 

4,119,000,  •  St.  Paul  de  Ixtanda. 
Anaoulamo,  clly.  Franca,  p.  3H.008, 
AnTialt,  Oer.  duchy,  D  **,  p.  J16,0J7.  •  Dea. 


IZ.37E. 


>.  ZSO.OOO. 


AntaaB'sarlTO',  ■  Madagaacar.  i 

Antwerp,  city,  Belgium,  p.  Bffi.t.o. 

Arabia,  pen.  So.  W.  Aala.   G   1,100,000  (eat.), 

p.  (est.)  G. 000.000. 
Ar'ad,  clly,  Hungary,  P-  63.800. 
Araflnl'pa,  city,  Peru,  p.  36.000. 
Arena,  city,  luly.  p.  46,S54. 
Ar'tentlne  BepobllB,  3o.  Am.,  Q  1.11S,»49,  p. 


4.0M.8I1,  ' 


Incorporated  cltlea 


I  u.  s.,  a 


I3,D!0.   ] 


..  7,U1 

.  i,»B 


Arkadelpbla 


1,040       Hamburg    . 


ftornmt  cOj'..  i,Xl 


Huntingdon   ....  l.BB 

Joni'Bboro    4.608 

JUDCtlDU  City...  1,261 

Little    Rock iS.iOI 

MagnallB    1,614 


Paragould  3,314 

pine   BluO 11,4M 

PTMOOtt     1.006 


Bprlngdale    ....1,361       Wynne  l,tS 

Armenia,  country,  W.  Aala,  belonging  to  Tur- 
key, Persia  and  Ruaala:  Turklih  Armenia 
and  Khurdlalan  fonn  a  proTlnce:  O  71,- 
401,  p.   2,412,400. 

Aaoanalon,  leS.   r 

p.   430. 

Aaoali  Floano,  city,  Italy,  p.  31.4». 
Aala,  largeat  continent,   n   17,089,068,  p.  860,- 

000,000. 
Aala   XInoi  (or  Anatolia),   part  of  Turkish 

Empire,  n  194,389.  p.  ). 366, 000. 
Atuun',  prov.  India,  n  49,004,  p.  e,Ut,SDl. 
Aaalnlbofa,  ler.  Canada.  Q  M.S40. 
Aailout,  city,  Egypt,  p.  417078. 
Aatrakhan',  city,  Ruaala,  p.  113,001. 
AiuBclcn,  •  Paraguay,  p.  46,000. 
Athabaaca,  ter.  Canada.    D   151,300b 
Atbeni,   •  Greece,  p.   111,486. 
Atlanta,  *  Qa.,  p.  lU.tSO. 
Atlantic  City,  M.  J.,  p.  17,838. 
Anbun,  N.  Y.,  p.  30,346. 
AnakUnd,  city.  New  Zealand,  p.  31,4H. 
Angabnig,  city,  Bavaria,  Oermany,  p.  gl.SH. 
Aumita.  Oa..   n.  39.441. 

and  Oceania, 


(   South   Walea,    *lclL 

land.    So.    Australia,    W.     Ai 
Taamanla:  D  1.972,673,  p.  3.T7 


Ayr,  city.  Scotland.  1 


,    Ruaala.   p.   16,438. 


Baden,  Qer.  grand-ducby,  Q  6,811,  p.  1.866,684 

•  Karliruhe. 
Bafdad,  city,  Meeopotamla  (Turkey),  Aala,  P 


.  Brltlah  Weat  Indlei,   Q  6.460. 
Braill,  p.  1T4.4U. 


"..."•""li.S; 

Baroda.   su 

a.    U 

p.  i,tw,n7. 

BarqulBlme 

.  81.476. 

BHtlBh, 

□'"..,4 

^^•^- Me  colon,. 

3.  p.  156.000.  •  hawOT,  ». 

Gax€f1m*r  q/  ih»  ^tOortd 


BanrU,  Oer.,   klagdoin,    n   19,!81,  p.  t,m,- 


BadTord,  co..  Eng.,  Q  «S,  p.  ITI.TOO. 
Bal'rat  (ba'root).  cltr,  Syria,  p.  118.800. 
BaloiD,  city.  Braill.  V  EO.OM. 

BelrlBin,  klagdom,   Europe,    G   1I.3TS,   P 

7M.&32,  *  BruiHla. 
Belrra&a,  •  Servla,  p.  G9.4M. 
Balla'ry,  cllf,   India,  p.   67.700. 


JiBuraL    Biai«a,    jtriLiBn    intiLa,     |_j     DV,£iHf,    p. 

3,735. 71S.     Banial,    proT.,    India,     U    151.- 

643.  p.  74,713.020,  •  Calcutta. 
BaBfhul  (or  Barca  whlcli  aee).  Turklib  pro*., 

No.  Africa,  n  54,900.  p.  500,000. 
Berar',  prov.,  India,  D  17.71B.  p.  2,752, 418. 
BerlachCT,  city,  Ruiila.  p.  £3,723. 
Barfamo,  city.  I(al)'.  p.  47, £06. 
Berian,  city,  Norwaj.  p.  72,179. 
Berki,  Co.,  Eng.,    n  712,  p.  1M.3S6. 
B.i-Un.  •  o»rn.»r,  RmolrB.  p.   1,884.151. 

I.  Atlantic,   Brltlah. 


•  Han 


1,!M. 


a  w.w 


Bern  (or  Berne).  *  Swltierland.  p.  63,W4. 
BeaanooB,  city,  France,  p.  G7.56C. 
Bailera.  city.  Prance,  n.  48, U8. 
Bliaaalnur',  city,  India,  p.  7&,ni. 
Bhutan',    Ind.    atate    o'     '--      " 

35.000,  •  Punakba. 
Blka-nlr.  city,   India,   p.  G3,0I1. 
Bilbao,  city.  Spain,  p.  74.093. 
Binchamtnn,  N.  Y,.  p.  3S,IH7. 
Blikaohaad,  city,  Eng.,  p.  110,92S. 
Birmingham,    Ala.,    p.    38,415 — city,    Eng.,    p. 


On  In 


,        . .         ,  .  .>•  127,617. 
BlagOTyeihehaDik,  city.  SIberlj 


Eng.,  p.  127,617. 

[,  city.  Siberia,  p,  J!,60«. 

Braill,   p.  40.000. 

Boahum,  city     Pruula.  p.  C3,S42. 


Bohol,  lat.,  Phlllpplnet.   G  1 
Bokhara,  Run.  Taeaal  *'-*-     ' 

2,600.000,  •  Bokhi 
11  via,     republic,     i 

1.310. 000,  •  Buere,   ,.  

Bologna,  city,   Italy,  p.  158.975. 

Bolton,  city,  Eng.,  p.  1S8.2IK. 

Bama,  •  Congo  Free  SUte,  on  Congo  R. 

Bombaj'   SUtai,    Brltlab   India,    p    01.467,   p. 

B.»91,691.     Bombay  (preildcncyy,  India,   U 


B4.4K,    ' 


Boo  tie.  ti 


98,554. 


Borneo.  1*1.  Ea*t  Indlee,  belongs  to  Dutch  and 
Brltlah,   n  !43,84S,  p.   1, 355.500. 

Boi'nia  and  Henegavl'iia.  Turkish  proiTB.  un- 
der government  ot  Austria- Hungary.  D 
13,262,   p.  1.568,092,  •  Sarajevo,  p.  38,083. 

Boiton,  •  MaiB..  p.  5G0.822. 

Boulogae,  city.  France,  p.  46,807. 

Bonlofno-iDC-Bolna,  city,  France,  p.  37.4U. 

Bonrgaa,   city,   France,  p.  43.5S7. 

Bonraemoath,  town,  Eng..  p.  47,008. 

Bradford,  city,  Eng..  p.  279.809. 

Braia.   city.   Portugal,  p.   23,089. 

Brana,  city,   Rumania,  p.  58.392. 

Bratll,  republic.  So.  Am.,  Q  3,08,130,  p. 
14,333.916.  •  Rio  de  Janeiro.. 

Brecknock,  co..  Wales,    n   734,  p.  54,Z11. 

Bremen,  German  free  town.   D  OS,  p.  244,897- 

Braiola.    city,   Italf.    p.    59,833. 

BresUn,  cltjr,  Pruaiia.  p.  422.738. 

SiMt,  cltT.  France,  p.  71,638. 


dom    of   Ureal 
India,  tbe  CoIdi 


p.  328,842. 
proT.  Canai 
(or  la. 


]  31,106,  p.  176,000.  •  Sau< 
ih  Wait  African  Coloi 
oast,   Lagos,   Gambia,  an 


.  p.  8.97a. 
Isl.  of  Borneo, 
ikan. 


Brltlih   Weat   ladlea.        ., 

Bahamas.  Barbados,   Jamaica  with   Turks 
Islande,    Leeward    Islands.    Trinidad    i  ' 
Tobago,    and    Windward    Islands. 

Broohton,   Maas.,  p.  4D,0R3. 

Bruges,  city,  Belgium,  ] 

□   16,00».  p.  45,000. 


It  Borneo  (Brltleh). 


(Uburbs)  670,844. 

"   •  Rumania,  p.  282,071. 
*    Schaumburg-Llppe, 


1.  '733:3M 


p.,  on  La  Plata  R.,  p.  795.323. 

o,  N.  Y..  p.  362.387. 

rl'na,  prov..  Austria.  D  1-036,  p.  729,821. 


p.  9,221,161.  —  Lower,  *  Rangoon,  —  Vppi 

•  Handalay. 
BnraleT,  cliy.  Ens.,  p.  97,044. 
BnTtOB-Dpan-Trent,  town,   Bng.,   p.  60,ISt. 
Bbtt,  town,  Eng.,  p.  68,028. 
Bntte,  Mont.,  p.  30,470. 
Bjeloatok,  clly,  Rusala.  p.  B3,»3T. 

C 

I.   70,177. 


].  46,380. 


Oad'U,   city,   Spain,  ,.    ._, 
Oaan  (kon),  cllir.  France,  i 
Oagl'Iarl,  clly,  Italy,  p,  45,761- 
Oalro,  (kl-ro).  •  Egypt,  p.  570,082. 
OaUli,  city,  France,  p.  66.940. 
Oaloatta,  *  Bengal  and  Brltlab  India,  i 


Calf  est,  city, 
California.   W 

*  Sacramen 
Incorporated 

Anaheim  '.'.'. 

ndla.  p 
aUte, 

eltlee  a 
I  1900; 

.l.'46S 

75,510. 

n    158.360,    p.    1,486,063, 

nd  towns  of  1,000  pop. 

a:iS,j  ■:;:;£ 

gSS?-". 

fiillB: 

13,214 

:i:28s 

iiloie 

VS. 

12,470 

!a,S-,::;:  :!!S 

Haryavllle 497 

Merced  969 

Modeeto 024 

Monrovia 206 

Monterey  74S 

SSM""." 
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OAllfomla.— Oon^tiniied. 

Nevada  City. ..3.250 

Oakland    66,960 

Orange  1,216 

Pacific  Grove..  1»411 

Palo  Alto 1,658 

Pasadena  9.117 

Paso  Robles...  1.224 

Petaluma  3.871 

Placervllle  ....1,748 

Pleasanton  1,100 

Pomona  6,526 

Red  Bluff 2,750 

Redding   2,946 

Redlands   4,797 

Redwood  1,653 

Riverside 7.973 

Rocklin  1.060 

Sacramento  ..29,282 

St.  Helena 1,582 

Salinas  ........3,304 

San  Bern'dino  6.150 

San  Diego 17.700 

SanF'nclsco  342,782 

San  Jose 21,500 

San  Leandro .  .2.253 


San  L'8  Obispo  3.021 

San  Mateo 1.832 

San  Pedro 1,787 

San  Rafael 3,879 

Santa  Ana 4,933 

Santa  Barbara  6,587 
Santa  Clara... 3,650 

Santa  Cruz 5,659 

Santa  Monica.. 3,067 

Santa  Rosa 6.673 

Sausalito    1.628 

Selma 1.083 

Sonora 1,922 

So.  Pasadena..  1.001 

Stockton 17.506 

Tulare  2.216 

Ukiah  1.850 

Vacaville  1.220 

Vallejo  7.965 

Ventura   2.470 

VIsalia  3.085 

Watsonville   ..3,528 

Wblttler  1.590 

Woodland  2,886 

Yreka  1.254 


Caltanissetta,  city,  lUIy.  p.  38.719. 
Cambodia,   Fr.   possess..   Indo-China,    D  40.- 

530,  p.  1,500,000,  •  Pnom-Penh,  p.  50,000. 
Cambridge,  Mass.,  p.  91,886.— Co.  Eng.,  Q  487. 

p.  120.634. 
Camden.  N.  J.,  p.  75.935. 

Campecne,  state.  Mexico.   O  18.087.  p.  87.264. 
Canada,    Dominion  of.   British   No.   Am..    D 

3.653,946,  p.  5,370,000,  •  OtUwa. 
Canary  Islands,  W.  of  Morocco,  O  2,808.  p. 

334.521. 
Cane'a.  •  Crete,  p.  21,025. 
Canterbury,  town.  Eng.  p.  24.868. 
Canton,  Ohio.  p.  30,667.— city.  China,  on  Pearl 

R..  p.  (est.)  2.500.000. 
Cape  of  Oood  Hope  (Cape  Colony).  So.  Africa. 

British  (comprises  Colony  proper  B.  A  W. 

Griqualand.    Tembuland.    Transkei,    Wal- 

fish   Bay  and   Pondoland),    Q    221,311.  p. 

1.527.224.  •  Cape  Town,  p.  51.251  (with  sub- 
urbs, p.  83,718). 
Cape  Verd^  Islands,  Atlantic  Ocean,  belong  to 

Portugal,  D  1,480,  p.  114,130. 
Cara'cas,  *  Venezuela,  p.  72,429. 
Car'diff,  city.  Wales,  p.  164.420. 
Cardigan,  co..  Wales.  Q  692.  p.  61.076. 
Carinthia,  prov..  Austria.   Q  4,005.  p.  367.344. 
Carmarthen,  co..  Wales,  D  918.  p.  135,326. 
Carnarvon,  co..  Wales.  D  563.  p.  125.669. 
Camiola,  prov..  Austria,  G  3.856.  p.  508.840. 
Caroline  Islands,  group  in  N.  Pacific,  belong 

to  Germany.  Q  560. 
Carthagena,  city.  Spain,  p.  86.245. 
Caserta,  city,  Italy,  p.  35,060. 
Castellon,  city,  Spain,  p.  31,272. 
Catania,  city.  Italy,  p.  134,680. 
Catanzaro,  city.  Italy,  p.  36.251. 
Caucasia,    So.    prov..    Russia,    D    180.843,    p. 

9.248.695. 
Cawnpur',  city,  India,  p.  197,000. 
Ceara'.  city.  Brazil,  p.  40.902. 
Cebu.  isl..  Philippines.  Q  2.400. 
Cedar  Rapids,  Iowa.  p.  25.656. 
Celebes,   isl..   Dutch  E.  Indies.    D   71.470.  p. 

1,997.860. 
Central  Africa  Protectorate,  British.  O  42,- 

217.  p.  900,560.  •  Blantyre.  p.  6,100. 
Central  India  States,  British  India.  Q  78.571, 

p.  8.501.883. 
Central  Provinces,    British   India.    O    86.501. 
p.  9.845.318.— States.  British  India,   Q  29.- 
375,  p.  1.983.496. 
CeiMb    city.  France,  p.  32.729. 
Ce>loa'    isl.,    8.  of  India.  British  corony,   Q 

25.333,  p.  3,477,09«f  •  Colombo. 
Charleston.  S.  C,  p.  5A.t07. 
Charlottenburg.  city.  Pru^^iiis.  p.  189.290. 
Chattanooga,  Tenn.,  p.  ao.lb4. 
Clhehklang,  prov.,  China,  Q  84.700   p.  1L599.- 
000. 


i^^Jjaa,  Mass.,  p.  ?4,07|. 
Ot^mnliM,  citjr,  Btuouy,  p. 


Cherbonrg,  city.  France,  p.  40,788. 

Chester,  Pa.,  p.  33.988.— co.  Epg.,  Q  1.009.  p. 
601.070.— Its  •  p.  36.281.         ^»  »  ^     •      »  »" 

Chia'pas,  state,  Mexico,  Q  27.222,  p.  318.730. 

Chicago,  111.,  p.  1.698.575. 

Chifn,  city,  China,  on  Gulf  of  Chili,  p.  35,000. 

Chihuahua,  state,  Mexico,  Q  87,802.  p.  260,- 
008. 

Chile,  republic,  So.  Am.,  Q  290.829,  p.  3,110.- 
085.  •  Santiago. 

Chill  (or  Pe-chi-li),  prov..  China,  n  57,800, 
p.  17,937.000. 

Chilian',  city.  Chile,  p.  35.052. 

China  (Proper),  division  of  Chinese  Empire. 
D  1,353.350.  p.  383.000.000.  •  Peking. 

Chinese  Empire,  E.  Asia,  comprising  China 
Proper,  and  the  Dependencies  of  Manchu- 
ria. Mongolia.  Tibet.  Jungaria  and  East 
Turkestan,      Q     4,234,910,     p.     399,680.000. 

•  Peking. 

Chinkiang,    city,   China,   on   Yangste   R.,    p. 

140.000. 
Christlania,  •  Norway,  p.  225,686. 
Christmas   Island,    200   mi.    S.   W.   of   Java. 

British. 
Cienfue'gos,  city,  Cuba.  p.  30.038. 
Cincinnati,  Ohio,  p.  325,902. 
Clermont-Ferrand',  city,  France,  p.  50,870. 
Cleveland,  Ohio.  p.  381.768. 
Clichy',  city.  France,  p.  33.895. 
Coahuiaa,  sUte,  Mexico.   Q  63,569.  p.  237.815. 
Coast  Land,  prov..  Austria.  Q  3,084,  p.  755.- 

Coatbridge,  town,  Scotland,  p.  160,871. 
Coohin-China,  Fr.  posses.  S.  of  Anam,  Indo- 

China,   p  23,160,  p.  2,323,499,  •  Saigon. 
CoimbatoroVcity,  India,  p.  52,931. 
Coll'ma,  state,  Mexico,  Q  2,272,  p.  55,264. 
Cologne,  city,  Prussia,  p.  372.229. 
Colombiji,    republic,   So.    Am..    Q   605.000.   p. 

3.878.000.  •  Bogota. 
Colombo,  *  Ceylon,  p.  127.838. 
Colorado,    W.    state.     Q    103,925.    p.    539.700. 

•  Denver. 

Incorporated  cities  and  towns  of  1.000  pop. 
or  more  in  1900: 

Alamosa.   1.141 

Anaconda 1.059 

Aspen  3.303 

Black  Hawk...  1.200 

Boulder 6.150 

Buena  Vista... 1.006 
Canyon  City... 3.776 
Central  City... 3.114 
Colorado  City. 2.914 
Colorado  Sp's  21,065 
Cripple  Cr'k.. 10.147 

Denver    133,859 

Durango 3.817 

Elyria   1.384 

Florence  3,728 

Fprt  Collins... 3.053 
Georgetown  ...1.418 
Glenw'd  Sp'gs. 1,350 

Globeville 2.192 

Golden  City... 2,152 
Goldfleld  2,191 


Grand  Junct'n  3,503 

Greeley  3,023 

Gunnison  1.200 

Idaho  Springs. 2.502 

La  Junta 2,513 

Las  Animas...  1,192 
Leadvllle  ....12,455 

Longmont  2,201 

Loveland   1.091 

Manltou   1,303 

Montrose  1,217 

Ouray  2.196 

Pueblo  28.157 

Rocky  Ford... 2,018 

Salida  3.722 

Silverton    1,360 

Telluride   2,446 

Trinidad  5.345 

Victor  4,986 

Walsenburg  ..1,033 


Columbus,  •  Ohio,  p.  125,560. 

Combaco'nnm,  city.  India,  p.  59,688. 

Como,  city,  Italy,  p.  36.426. 

Com'oro  Islands,  bet.  Madagascar  and  Africa 
belong  to  France.  Q  620,  p.  47,000. 

Ooncep'cion,  city.  Chile,  p.  55.458. 

Congo  Free  SUte,  W.  Africa,  Q  900.000.  p. 
30.000.000  (about  2,000  whites).  •  Boma. 

Counaught,  prov.  Ireland  (inc.  Galway,  Lel- 
trlm.  Mayo.  Roscommon  and  Sligo  coun- 
ties). D  6,867.  p.  649.635. 

Connecticut,  No.   AUantic  state.    Q   4.949.  p. 
908.420.  •  Hartford. 
Incorporated  cities  and  towns  of  1,000  pop. 
or  more  in  1900: 


106/^. 


Ansonia  12.681 

Bethel   2.561 

Branford    2.473 

Bridgeport  ...70.996 

Bristol  6,268 

Danbury 16,687 


Danielson    2,823 

Derby  7,930 

Greenwich  2,420 

Guilford   1.612 

Hartford 79,860 

Jowett  Cit7..,.S,IM 
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Conneotiout.— OoniiBiied. 

Utchfleld 1,120 

Meriden  ..«.. 24.296 
Middletown  ...9,589 
Naugatuck  .  .10.541 
New  Britain.. 26,998 
New  Canaan.  .1,304 
New  Haven..l08,027 
New  London.  17,648 

Norwalk  6,125 

Norwich  17.251 

Putnam  6.667 

Rockvllle 7,287 


Shelton  2,837 

Soutblngton  ..3,411 
So.  Norwalk... 6,591 
SUfford  Sp'gs.2.460 
Stamford  ....16,997 
Stonington  ....2.278 
Torrlngton  ...8.360 
Wallingford  ..6.737 
Waterbury  ...45,859 
We»t  Haven... 5,247 
Wlllimantlc  ...8.937 
Wlnsted  6,804 


Incorporated  cities  and  towns  of  1,000  pop. 
or  more  In  1900: 


Constantine,  city.  Algeria,  p.  51,997. 
Oonstantinople,  •  Turkey,  p.  1,125,000. 
Coorg,  prov.  British  India,  Q  1.583,  p.  180,46t 
Ck>penhagen,  *  Denmark,  p.  375.251. 
Oor'doba  (or  Cordova),  city.  Spain,  p.  57,318. 

—  city,  Argentine  Republic,  p.  47,609. 
Cork,  city,  Ireland,  p.  75,978. 
Oomwall,  CO..  Eng..  Q  1.357.  p.  322,960. 
Coruna,  city,  Spain,  p.  40,501. 
Costa  Rica,  republic  of  Cen.  Am.,  Q  23,000, 

p.  310,000,  •  San  Jose. 
Council  Bluffs,  Iowa,  p.  25.802. 
Conrtral,  city,  Belgium,  p.  35,510. 
CoTentry,  city.  England,  p.  69,877. 
Covington,  Ky.,  p.  42,938. 
Cracow,  city.  Austria,  p.  91.310. 
Cremona,  city,  Italy,  p.  38,785. 
Crete  (or  Candia).  Isl.  Mediterranean,  under 

Turkish   suzerainty,    Q    3.326.    p.    301.273. 

•  Canea,  p.  21,025.  ^ 

Croatia    and   Blavonia,    prov.,    Hungary,    D 

16,733.  p.  2,186,410,    •  Agram. 
Cronstadt,  city,  Russia,  p.  59.539. 
Croydon,  city,  England,  p.  138,885. 
Cuba,  largest  of  West  Indian  Isls..  S.  B.  of 

Florida,    a   45,872,  p.  1,572,797.  •  Havana. 
Cities  of  more  than  5,000  pop.  In  1899: 


Calbarien  ....  7.018 
Camajuanl  ...  5,082 
Cardenas  ....21,940 
Cienfuegos  ...30,038 

Colon    7,175 

Olbara    6,841 

Ouanabacoa  ..13.965 
Ouanajay  ....  6,483 
Ouantanamo  .  7,137 

Oulnes   8,149 

Havana  235,981 

Holguin  6,045 

MansaniUo — 14,464 

Marlanao    5,416 

Matanzas    36,374 

Melena  5,016 


Plnardel   Rio.... 8.880 

Placltas  5,409 

Puerto  Principe  25,102 

Regla    11.363 

Remedlos   6.633 

Sagua  la  Grande 

12,728 

San  Antonio  de 

los  Banos 8,178 

Sanctl    Splritus.12.696 

San  Luis 5,069 

SanU  Clara 13,763 

Santiago    43.090 

Santiago  de  las 

Vegas    7.161 

Trinidad    11,120 


Cnddalore',  city.  India,  p.  61,880. 

Cuen'ca.  city.  Ecuador,  p.  25.000. 

Cnmberland,  co.,  Eng..   Q   1.516,  p.  266,960. 

Cnne'o,  city,  lUly,  p.  28.793. 

Curacao    (Ku-ra-so').    Dutch   colony   off   No. 

coast  of  Venezuela,  inc.  five  islands  and 

part  of  St.   Martin.    Q   403,  p.  61,524. 
Csrprus,   isl.    Mediterranean    (British),    Q    3.- 

584.   p.   209.286.  *  Nicosia,   p.  12.515. 
Osechuen,  prov.,  China,   D  160,800,  p.  67,713,- 

000. 
Osemowits,  city,  Austria,  p.  69,619. 


Dacca,  city.  India,  p.  90,679. 

Dahomey,   kingdom   on   W.   coast  of  Africa, 

Fr.  posses..  D  60,000.  p.  1,000.000,  ♦  Porto 

Novo,   p.   50,000. 
Dallas,  Texas,  p.   42,638.  _ 

Dalmatia,  prov.,  Austria.  D  4,940,  p.  591,597. 
Damascus,  city,  Syria,  p.  140,500. 
Damlot'U,  city.  Egypt,  p.  31.515. 
Danaig,  city.  Prussia,  p.  140.539. 
Darbhangah',  city.  India,  p.  66,990. 
Darmstadt,  *  Hesse,  Germany,  p.  63.745. 
DaTenport,  Iowa.  p.  35,254. 
Dajton,  Ohio,  p.  85.333. 
DamosoB    (da-bret'sln).    city.    Hungary,    p. 

60,000. 
DaUwsre,  So.  Atlantic  sUte,  Q  2.060,  p.  184,- 

786,  •  Dover. 


Mllford    2,500 

J>7ewark   l,21.i 

Newcastle    3,380 

Seaford    1,724 

Smyrna   2,168 

Wilmington    . .  .76,508 


D    15.289.   p. 
131.588. 


A.,  Is 


Delaware  City  1,132 

Dover  3,329 

Cteorgetown    .  1,658 
Harringtcm   ..  1.242 

Laurel    1.825 

Lewes  2,259 

Middletown  ..  1,567 

Delhi,  city.  India,  p.  208.385. 

Denmark,  kingdom  of  Europe. 
2,447.441.  *  Copenhagen. 

Denbigh,  co..  Wales.    Q   663,  p. 

Denver,  *  Colo.,  p.  133.859. 

Derby,  co..   Eng.,    Q    1.022,  p.   604,755.— Its 
p.   105,785. 

Des  Xoines,  *  Iowa,  p.  62,139. 

Des'sau,  *  Anhalt,  Germany,  p.  42.375. 

Detroit,  Mich.,  p.  285.704. 

Dev'on,  co.,  Eng.,   Q  2,697,  p.  437.210. 

Devonport,  town,  Eng..  p.  69.674. 

Dlar'bekr,  city,  Kurdistan,  p.  34,000. 

Dijon',  city,  France,  p.  67,736. 

District  of  Columbia,  federal  ter.  U. 
70,  p.  278,718;  Washington,  •  U.   S. 
co-extensive  with  the  District. 

Dorset,  co..  Eng.,   D  988,  p.  202,092. 

Dortmund,  city,  Prussia,  p.  142.418. 

Doual  (doo-a').  city,  France,  p.  31,397. 

Dresden,  city,  Saxony,  p.  395,349. 

Dublin,  •  Ireland,  p.  289  108. 

Dubuque,  Iowa,  p.  36,297. 

Dudley,  town,  Eng.,  p.  48,809. 

Du'lsburg,  city,  Prussia,  p.  70,272. 

Duluth,  Minn.,  p.  52,969. 

Dunaburg  (Dvlnsk).  city,  Russia,  p.  72.231. 

Dundee,  city.  Scotland,  p.  160,871. 

Dunfermline  (dun-fer'lin),  town,  Scotland,  p. 
25.250. 

Dnnkerque',  city,  France,  p.  39.718. 

Durango,  state.  Mexico,  D  38.009.  p.  292.549. 
—  Its  •  p.  31,092. 

Durban',  city,  NaUl,  So.  Africa,  p.  39.245. 

Durham,  co..  Eng..  O  d99,  p.  833,614. 

Dusseldorf,  city,  Prussia,  p.  213,767. 

Dutch  East  Indies,  belong  to  Netherlands, 
comprise  parts  of  Sumatra,  Java.  Madura, 
Riau-Llngga  Arch.,  Ftanca,  Billiton,  Bor- 
neo, Celebes.  Moluccas.  Timor,  Bali,  Lom- 
bok.  New  Guinea,  etc..  Q  736.400.  p. 
34.000.000.  *  BaUvla  (Java),  p.  115,567. 

Dutch  Oniana,  So.  Am..  Q  46.060,  p.  66.490. 
*  Paramaribo,  p.  31,200. 


East  Africa,  British  (inc.  E.  Africa  Protec- 
torate and  Uganda  Protectorate).  Q  1,000,- 
000  (est.). 

Easton,  Pa.,  p.  25.238. 

East  St.  Louis,  111.,  p.  29,666. 

East  Turkestan,  dep.  Chinese  Empire,  Q 
431.800.   p.   580,000. 

Ecuador,  republic  of  So.  Am.,  D  120,000,  p. 
1,270.000.  •  Quito. 

Edinburgh,  *  Scotland,  p.  316.479. 

Egypt,  prov.  under  Turkish  suzerainty,  n 
400,000  (excluding  Sudan),  p.  9,734,405.  • 
Cairo. 

Egyptian  Sudan,  part  of  Sudan,  So.  of  22"*  N. 
lat.,  ruled  Jointly  by  Egypt  and  Great 
Britain,  Q  950,000,  p.  10,000.000,  •  Khar- 
tum. 

Elberfeld,  city.  Prussia,  p.  156,937. 

Elizabeth,  N.  J.,  p.  52.130. 

Elizabeth gr ad,  city.  Russia,  p.  61.841. 

Elmlra,  N.  Y..  p.  35.672. 

Erie,  Pa.,  p.  52.733. 

Ely,  Isle  of,  Cambridge  co.,  Eng..  O  374,  p. 
64  499. 

Enrland  and  Wales,  n  58.309.  p.  32.526.075. 

Erfurt,  city.  Prussia,  p.  78.174. 

Eritrea.  Africa,  Italian  colony  on  Red  Sea, 
D   88,500  p.  450.000,   ♦  Asmara. 

Erserum,  city.  Armenia,  p.  38.900. 

Essen,  city.  Prussia,   p    118.863. 

Essex,  CO.,  Eng.,  Q  1,533.  p.  816,503. 

Ethiopia,  ancient  name  of  Abyssinia. 


Suxas*!  MnUnent,  Q  S. 
Xraurille,  lad^  p.  W.M 


Caxeff**r  of  iht  tOortd 


TalUand  IilwdB,  bnusa  i^ru 
AtlanLc,  Q  7,600.  p.  l,TSt 
789. 

l-ftll  awer,  Mua..  p.  IM.MS. 

Farakhabad',  citr,  India,  p.  Ci.l 

raTOBDi',  citr,  BiTPt,  p.  »,<»>. 

Maral  Dlitrlot,  Meilco,  G  *> 


«i,B7S. 
"T», 
4a3,  p.  MS.TU. 


»i.»a. 


TarniR,  cllr.  lUlT,  1. 
rarrsl,  city,  SpbId,  p.  3^.07 
r«i,  •  Uorocco.  p.  110,000, 

Fbuui  (ancient  Fhaiuila), 

o(  Tripoli,   In   dewrt  reBlon. 
njl  IiludB.  So.   Paddc   (about  «»  lalands). 


BrIUs): 


— .  OS.*.. 
,  grand-duchT,  1 


>  lala 

P.  1X2.(73,  •  Suva. 


ntshbnrf,   Uau.,  p.   31, S 


Incorporated  citlea  and 
Apalachtcola  .  Z 


M.iES.  p. 

HuDgUT.    □  B.  p. 

81,4*0. 
OKI. 

a  E8,tso,  p.  ea.- 

at  1.000  pop. 

Ulaml  1,SSI 

Hlllon    1.IM 

UDDtlolla    1,076 

Ocala    S.3S0 

Orlando  !,m 


.983       Hlllon 


17.  H7 

B  Ct.  ],3«7 


St.  PeterabuTi-. 
Tallaliuace    ... 


Die   Oak I.Csd       We«t  Tampa... 

Tofjrla   (lod'ia).  city,  luly,  p.  60,574. 
rorll'.  cttr.  Ilalr.  p.  47.082. 
TorniDia,  III.  In  China  Sei.  belDHgi  to  . 
D   13,468.  P,  I 


roTt  Varna,  Ind.,  t 
Tort  Vorth.  Teial, 
Franoa,  republic  of  ' 


Frankf  ort-an-Od  ar 
FrasUIn,  Icr.  Cai 
Fraatawn,  •  Sierra 
Fralbnrs,    city,    E 

French  Conao,  f 
Africa.   0  450. 

French  OrIjuib,  cc 
30.300.  •  Cayer 
ti  Onlnaa,  o 


1.  Z.MO.OO 


French  B 


lall  C 

>    Jlbut 


Fnkn'l,  city.  Japan.  | 
Fnkoo'ka,  city,  Japai 
FdU  Empire,  include' 
fnrth,  city,  BavarU. 


am-veaton,  Tei..  i 
Oambla.  Brltlah  W 
«S.  p.  15,000,  • 
Gateihaad,  city,  E 
Oaya'.  city.  India. 


..   a  46,860,  p. 
aet,    D    OS  ,000, 


p.  6«,190. 

In  Nigeria,  W.  Alrlca. 
iermauy,  p.  46,771, 


.      Brltlah  Oulina,  p. 

OMrvIa,  So.   Atlantic  aute,   Q  < 
218,331,   •  Atlanta. 
Incorporated   cities   and   towna 

more  In  UOO: 
AbbayvlUe  ...  1,163        HairklnB 


Amerlcua   ..,.  7.674  I^a  Orange. 

Aahburn    1,301  Uibonla   ... 

Athena  10.246  LouliTllle  .. 

Atlanta 89,872  l.unpklD.  . 

AuguaU  30.441       UcR&a    

Balnbrldge    ..  2.641       " 

BarneavUle  ..  3,036 
Blue  Ridge....  1,146 
BruDIwlck  ...  9,081 

BuEard  .'.  l|s6I  Monticello '.' 


..  3,136       Quilman    . 
. .  2.823       Richland   . 


MadlsoD 

Uarlelta    .... 

Hllledgerllls 


CDrdela 

CoTlngt. 
Cuthben 


Social  Circle... 

Sparta  

aulesboro    .... 
SummerTllle 
Richmond   co.  3,246 


Edgawood  . 
Elberton  ... 
Fltigerald    . 


Orlffln  .... 

Qrove"'. , 

Hartwell  , 


Oara,  •  Reuaa.  jangere  Llnle,   Germaajr,  p. 

Oergantl,  city.  lUly,  p.   25.441. 
Oarmu  feait  Africa,  German  dep.,  Q  384,180, 
n.  B.OOO.OOO.  •   Bagamoyo,   p.   13,000. 

aplie,    Europe,    D    208,830.   p.   £6,- 


Oarman  I 

346,014, 
Oaraan  Bi 


Oljon  (he-hone'),  city.  Spain,  p.  43.391. 
Olanor'gan,  co.,  Walea.  Q  730.  p.  601,092. 
Glaagow,  city.  Scotland,  p.  760.423. 


e  United  Klag- 
□     26,014.    p. 


4M  836,  •  PanJiD. 


Gorakhpur',  cltr,  India,  i 
Oorliti,  city,  FruedB,  p. 
Oo'teborg,  city.  Sweden,  i 
Gotha  (go'ta),  •  Saie-Cob 
maur.  p.  31.671. 


Denmark,   0  46,740,  p.  10,516. 
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AreoBock,  city,  Scotland,  p.  67,646. 

Orois,  *  ReuBs,  Aeltere  Liole,  Q^rmuny.  p. 

22,296. 
Oreno'ble,  city,  France,  p.  64,002. 
Orimsby,  town.  Bng..  p.  63,138. 
Oroniuffen,  city,  Holland,  p.  66,739. 
Guadalajara  (->ha'ra),  city,  Mexico,  p.  101,- 

413. 
Ouadelonpe,  isl..  Lesser  Antilles,  belongs  to 

Prance,    D    583,    p.    (with    dependencies) 

167,000,  . 

Guam,  isl.,  largest  of  Ladrones  (U.  S.),   D 

200,  p.  9,000.  *  Agafia,  p.  6,000. 
Onanajoato  (— hwa'to),  state.  Mexico,  D  U.>- 

370.  p.  1.047.817,  —  its  •  p.  89.404. 
Onatema'la,  republic,  Cen.  Am..  Q  48.290,  p. 

1.574.340,  *  Guatemala  la  Nueva.  p.  72.102. 
Onayaqvll    (gwl-a-keel').    city.    Ecuador,    p. 

50.000. 
Ouerre'ro,  state,  Mexico,  Q  24.996,  p.  417,886. 


Haarlem,  city,  Holland,  p.  64.836. 
Haidara'lMid,  state.  India,  Q  82,698.  p.  11.174,- 

897.  —  its  •  p.  446,291. 
Haiti,  republic.  W.  part  of  Isl.  of  Haiti.    Q 

10.204,  p.  1.210,625.  •  Port-au-Prince. 
Hakoda'to,  city.  Japan,  p.  78,040. 
Halifax,    *    prov.    Nova    Scotia.    Canada,    p. 

40,787.  —  city,   Eng.,   p.   104.933. 
Halle-on-Saale,  city.  Prussia,  p.  166,611. 
Hamburg,  Qer.  state  and  free  city,  D  158.  p. 

768.349. 
Hamilton,    city,    Canada,    p.    62.560.  —  town, 

Scotland,  p.  32.776. 
Hankow,  city,  Cblna,  on  Tangtse  R.,  p.  (est.) 

8OO1OOO. 
Hanley,  town,  Bng..  p.  61,624. 
Hanover,    city,    Prussia,    p.    236,666.  —  proy. 

Prussia,  p.   2,690,336. 
Harrisburg,  *  Pa.,  p.  60.167. 
Hartford,  •  Conn.,  p.  79,860. 
Hastings,  town.  Bng.,  p.  66.628. 
Havana.  *  Cuba,  p.  236,981. 
HaTerhlU,  Mass..  p.  37,176. 
Havre  (ba'ver)  (or  Le  Havre)  (le-av'r),  city, 

France,  p.  129,000. 
Hawaii,  group  of  isles.  Pacific  Ocean,  ter.  of 

U.  S.,   D  6.449,  p.  164.001.  •Honolulu,  p. 

39.306. 
Area  and  population  of  tbe  inhabited  islands: 

Area.  Pop. 

Hawaii   4.210  46.843 

Kauai   and   Niibau 687  20.734 

Lanai    and    Maui 910  26.416 

Molokai    270  2.604 

Oahu   600  68.604 

Kahoolawe   63  

Hedjas,  Turkish  prov.  Arabia.    D  96.600,   p. 

300  000. 
Heidelberg,  city.  Baden,  Germany,  p.  35.190. 
Heilbronns   city,    WUrtemberg,    Germany,    p. 

33.461. 
Helsingfors,  city.  Finland,  p.  77.484. 
Herat',  city.  AfghanisUn.  p.  40.000. 
Hereford,  co..  England.  Q  840.  p.  114,160. 
Hertford,  co.,  Eng.,  0636.  p.  258,046. 
Hersegovl'na,  see  Bosnia. 
Hesse,  Ger.   Grand-duchy.    Q  2,966,  p.  1.120.- 

426,  *  Darmstadt. 
Hidal'go,  state.  Mex..  Q  8.917.  p.  651.817. 
Hindustan',  Persian  name  of  India,  see  India. 
Hiroshi'ma,  city.  Japan,  p.  122,306. 
Hobart,  *  Tasmania,  p.  24,906. 
Ho'boken,  N.  J.,  p.  59.364. 
Hodmeso-Vasarhely  (hod-mey-zo-va-sar-hall ), 

city,  Hungary,  p.  60,789. 
Hof,  city,  Bavaria,  Germany,  p.  27.656. 
Holland,  kingdom,  see  Netherlands. 
Horyoke,  Mass..  p.  46.712.  ^  .  ^  ^^ 

Honan',  prov..  China,  Q  61.300.  p.  22.116.000. 
Hondur'as,  republic.   Cen.   Am..   D  46.250.  p. 

407,000.  •  Tegucigalpa. 
Hongkong',  isl..  S.  E.  coast  of  China.  British 

crown  colony.  Q  29.  p.  254.400,  •  Victoria. 
Honolulu,  *  Hawaii,  p.  39,306. 
Houaton,  Tex.,  p.  44,633. 


Howrah,  city,  India,  p.  167,847. 
HubU,  city,  India,  p.  68,149. 
Huddorsfleld,  city,  Eng.,  p.  96,008. 
Hu'nan,  prov.,  China,  Q  74.400.  p.  21,003,000. 
Hungary,  kingdom,  part  of  Austria-Hungary. 

q  125,089.  p.  19,203,631,  •  Budapest. 
Huntingdon,  co.,  Eng..   Q  366.  p.  54.127. 
Hu'peh,  prov.,  China,  Q  65,900,  p.  32,245,000. 


loeland,  isl.,  E.  of  Greenland,  belongs  to  Den- 
mark,  n  39.756.  p.  70.927. 
Ichang',  city,  China,  on  Yangste  R.,  p.  35,000. 
Idaho,  W.  BUte.   Q  84,800,  p.  161.772.  •  Boise. 
Incorporated  cities  and  towns  of  1,000  pop. 
or  more  in  1900: 


Moscow 2,484 

Pocatello  4.046 

Rexburg 1,081 

Wallace  2,265 

Weiser 1,364 


Boise  5.957 

Grangeville  ...1,132 
Idaho  Falls.  ...1,262 

Lewiston  2.425 

Malade  1.050 

Montpelier  ....1^444 

Illinois,  No.  central  state,  Q  56,650,  p.  4,821, 
550,  *  Springfield. 
Incorporated  cities  and  towns  of  1^000  pop. 
or  more  in  1900: 


Abingdon  2,022 

Albion   1,162 

Aledo  2.081 

Altamont  1.335 

Alton  14.210 

Amboy  1,826 

Anna  2,618 

Areola  1.995 

Arlingt'n  H'ts  1.380 

Ashland  1,201 

Assumption  ...1.702 

Astoria   1,684 

Athens  1.535 

Atlanta  1,270 

Auburn  1,281 

Augusta  1.149 

Aurora  24.147 

Averyvllle  1,573 

Barrington   ...1.162 

parry  1,643 

Batavia 3.871 

Beardstown  ..4.827 
Belleville      ..17.484 

Belvidere    6.937 

Bement  1,484 

Benton  1,341 

Bloomington.. 23.286 
Blue  Island.... 6.114 

Brace ville  1,669 

Bradley  1,518 

Braidwood  ....3.279 

Breese  1,571 

Brooklyn  1.019 

Bunker  Hill... 1.279 

Bushnell  2.490 

Byron  1.015 

Cairo  12,566 

Cambridge  ....1,345 
Camp  Point.... 1.260 

Canton  6.564 

Carbondale  ...3.318 
Carbon  Hill... 1,256 
Carlinvllle  ....3,502 

Carlyle  1,874 

Carmi  2.939 

Carpenfsvllle.  1.002 
Carrollton  ....2.355 
Carterville  ....1,749 

Carthage  2,104 

Casey  1,500 

Centralia  6.721 

Cerro  Gordo...  1,008 
Champaign   ...9,098 

Charleston  5.488 

Chatsworth  ...1,038 

Chenoa  1.512 

Chester  2.832 

Chicago  ...1.698,575 
Chicago  H'g'ts  5.100 
Chinicothe  ....1,099 
Clinton  4,452 


Coal  City 2,607 

Cobden  1,034 

Colchester 1,635 

Colfax  1,153 

Colllnsville  ...4,021 

Columbia  1.197 

Crotty   1,036 

Cuba  1.198 

Danville 16.354 

Decatur  20,764 

Dekalb  5.904 

Delavan  1,304 

Des   Plalnes...  1.666 

Dixon  7.917 

Dolton  1,229 

Downer's  G've  2,103 

Duquoin   4.353 

Dwight  2,015 

Earlvllle 1,122 

B.  Dubuque.  C  1,146 
E.  Dubuque.  V  1.417 
E.  St.  Louis.. 29.655 

Edlnburg  1,071 

Edwardsvllle  .4,157 
Effingham  ....3.774 

Eldorado  1,445 

Elgin  22,433 

Elmhurst  1,728 

Elm  wood   1,582 

El  Paso 1.441 

Eureka  1,661 

Evanston  ....19.259 

Falrbury  2.187 

Fairfield   2^388 

Farmer  City...  1.664 
Farmington  ...1.729 

Flora   ?,311 

Forreston  1,047 

Fori  Sheridan  1,675 

Freeburg 1,214 

Freeport 13,258 

Fulton  2.6S5 

Galena  5.0C5 

Galesburg 18,607 

Galva  2.682 

Gardner    1.036 

Geneseo  3.356 

Geneva  2.246 

Genoa  1.140 

Germantown  ..1.782 

Gibson   2.054 

Gilman    1.441 

Glrard   1.661 

Glencoe  1,020 

Golconda   1.140 

Granite  3.122 

Grayville   1.948 

Greenfield    1.085 

Greenup   1.085 

Greenview  . .  .1.019 
Greenville  ....2,604 
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Xllinoit« — Oontinuod. 
OHggiTllle    ...1.404 
Orosfldale    . . .  .1.111 
HuDlIton    ....1,344 

Harlem    4,086 

HarriBburg    .  .2.202 

Harvard    2.602 

Harvey    5,396 

Havana    3,268 

Henry    1.637 

Herrin    1,559 

Highland    1.970 

Highland    Pk.  .2,806 

Htlliboro    1.937 

Hinsdale    2.678 

Homer  1,000 

Hoopeston  ...3.823 
Jacksonville  15,078 
Jerseyvllle    ...3.517 

Joliet    29.353 

Jonesboro    1.130 

Kangley   1,004 

Kankakee    ...13,595 

Kansas    1.049 

Keithsburg   ...1,566 

Kewanee  8.382 

Kinmundy    ...1,221 

Kirkwood    1,008 

Knoxville    ....1,857 

Lacon    1,601 

Ladd    1,324 

Lagrange   3,969 

La    Harpe 1,591 

Lake    Forest.  .2.215 

Lanark    1^306 

Lasalle    10.446 

Lawrencevllle  1,300 

Lebanon    1,812 

Lemon t    2,449 

Lena    1,252 

Leroy    1,629 

Lewlstown  ...2,504 
Lexington    ....1,415 

Lincoln     8,962 

Litchfield  5.918 

Lockport    2,659 

McHenry   1,013 

Mc  Lean sboro.  1,768 

Macomb    5,375 

Madison    1,979 

Marengo    2,006 

Marion    2,510 

Marissa    1,066 

Maroa    1,213 

Marseilles   ....2,559 

Marshall    2,077 

Martinsville  ..1.000 
Mascoutah  ...2,171 
Mason    City... 1.890 

Mattoon    9.622 

May  wood    4.532 

Melrose    Park. 2.592 

Mendota    3,736 

Metropolis    ...4,069 

Mllford    1,077 

Millstadt    1.172 

Mlnonk    2.545 

Moline    17,248 

Momence    2.026 

Monmouth  ....7,460 
Montlcello  ....1.982 
Morgan  Park.. 2.329 

Morris    4,273 

Morrison    2.308 

Mound  City... 2.705 
Mt.  Carmel... 4,311 
Mt.  Carroll....  1.965 
Mt.    Morris.... 1,048 

Mt.    Olive 2,935 

Mt.  Pulaski...  1.643 
Mt.  Sterling..  1,960 
Mt.  Vernon... 5.216 
Moweaqua  — 1,478 
Murphysboro  6.463 
Naperville    . .  .2.629 

Nashville    2.184 

ATauroo    1.321 

Areola    1.  ]26 

l^ewmaji    1,166 


Newton  1,630 

Nllwood   1,378 

Nokomis  1,371 

Normal    3,796 

North  Chicago  1,150 
North  Peoria. 2,368 
North    UUca..  1,160 

Oakland    1,198 

Odell    1,000 

Odin    1,180 

O'Fallon    1.267 

Olney   4,260 

Onarga 1,270 

Oquawka    1,010 

Oregon    1,677 

OtUwa    10,668 

Palatine    1,020 

Pana    6,680 

Paris    6,106 

Park  Ridge 1,340 

Paxton    3,036 

Pecatonlca    . .  .1,045 

Pekin    8,420 

Peoria    56,100 

Peotone    1,003 

Peru    6,863 

Petersburg  ...2,807 
Pinckneyville  2.357 

Plttsfleld    2,293 

Piano    1.634 

Polo    1,869 

Pontlac  4,266 

Princeton    4,023 

Prophetstown  1,143 

Quincy    36,252 

Rantoul    1.207 

Redbud    1,169 

Ridgely    1,169 

River    Forest..  1,539 

Riverside  1,551 

Riverton    1,511 

Robinson    1,683 

Rochelle    2,073 

Rock  Falls.... 2,176 
Rockford  ....31,051 
Rock  Island..  19,493 
Roodhouse    ...2,351 

Rose vi lie   1,014 

RoBsville    1,435 

Rushville    ....2,292 

St.    Anne 1,000 

St.    Charles... 2.675 

St.    Elmo 1.050 

Salem    1.642 

Sandoval    1,258 

Sandwich  2.520 

Savanna    3.325 

Shawneetown   1,698 

Shenleld    1.265 

Shelbyville    ...3.546 

Sheldon    1,103 

Sorento   1.000 

Sparta    2.941 

Springfield  .  .34.159 
Spring  Valley.6.214 

Staunton    2,786 

Sterling    6.309 

Streator    14,079 

Sullivan   2.399 

Sumner    1.26S 

Sycamore   3.653 

Tavlorville   ...4.248 

Toluca    2,629 

Toulon     1.067 

Trenton    1.706 

Troy   1.080 

Tuscola    2.569 

Upper    Alton.. 2.373 

Urbana    5,728 

Vandalla    2,665 

Venice    2.450 

Vermont  1,195 

Vienna    1,217 

Vfrden   2,280 

Virginia    1,600 

Warren     1,327 

Warsaw    2,336 

WsLahlnsXou   ..1.469 


Illinois. — OoBtiiraed. 

Waterloo    2,114 

Watseka  2,505 

Waukegan  ....9.426 

Waverly  1.673 

Wenona    1,486 

West  Chicago  1.877 
West  Dundee  1,348 
W.  Hammond  2,936 
Westville    ....1,606 


Whitehall    ....2,0d0 

Wilmette    2,300 

Wilmington  ..1,420 
Winchester  ...1,711 
Winnetka  ....1,833 
Winstanley 

Park  1,055 

Woodstock  ...2,502 
Wyoming    1.277 


Wheaton    2.345 

India,  Asiatic  empire,  belongs  to  Great  Brit- 
ain,   D  1,559.6&,  p.  291,628,307.  •  CalcutU. 
Indiana,  No.  central  state,  Q  36,350,  p.  2,616,- 
462.  *  Indianapolis. 
Incorporated  cities  and  towns  of  1^000  pop. 
or  more  in  1900: 


Albany  2,116 

Albion  1,324 

Alexandria  . .  .7,221 
Anderson   ....20,178 

Angola  2,141 

Arcadia  1,413 

Argos   1,307 

Ashley  1,040 

Atlanta   1.000 

Attica  3,005 

Auburn    3,396 

Aurora    3,645 

Batesville    ....1,384 

Bedford  6,115 

g«rn  1,037 

Bloomfield  ....1.588 
B  oomlngton  .  6,460 

Bluff  ton  4,479 

BoonviUe   2,849 

Bourbon   i  i87 

§»*a2ll   Tjgg 

Bremen   1,671 

Brookville  ....2,037 
Brownstown  ..1,685 

Butler  2  Ofi.1 

Cambridge 
City  1754 

S"°«*ton  2;i88 

Carthage  i,028 

S;;ksvine  ....2.370 

Sfy  City 1,503 

Clinton  ....  2  918 
Columbia  CIty!2;975 

Columbus 8,130 

Connersville  ..6.836 

Converse    1,415 

Corvdon  ...*."  1*610 
Covington  ...  "2'213 
Crawfordsville  6^649 
£^;^„^?,  Point... 2.336 

g*nv"le   1,802 

uecatur 4  140 

S«»PJ»« 2;}^ 

gunkirk    3.187 

East  Chicago.. 3.411 

Eaton   1,567 

Edinburg   1.820 

Eikhart  15.I84 

El  wood    12.950 

Evansville  ...59.007 
Falrmount  ....3,205 

Flora    1,209 

Fortvllle  1,006 

Fort  Wayne.  .45,115 

Fowler  1,429 

Frankfort    ....7,100 

Franklin  4,005 

Frankton    1.464 

Garrett  3.910 

Gas  City 3,622 

Geneva  1,076 

Goodland   1,205 

Goshen   7.810 

Oreencastle  . .  .3,661 
Greenfield  ....4,489 
Greensburg  . .  .5,034 

Greentown  1.287 

Greenwood  . . .  1,503 
Hammond  ...12.376 

Hartford  5,912 

Hobart  1,390 


Hope  1,088 

Howell  1,421 

Huntlngburg  .2.527 
Huntington  ...9,491 
Indianapolis  169.164 

IrvingtOD   1,799 

Jasper    1,863 

Jeffersonville  10,774 

Jonesboro  1,838 

Kendallville   ..3.354 

Kentland    1,006 

Knightstown  ..1,942 
KnightsvUle  ..1.171 

Knox  1,466 

Kokomo    10,609 

Ladoga    1,176 

Lafayette   ....18,116 

Lagrange   1,703 

Laporte   7,113 

Lawrenceburg  4,326 

Lebanon   4,465 

Liberty    1,449 

Ligonier   2.231 

Linton    3,071 

Logansport  ..16.204 

Loogootee  1,382 

Lowell    1.275 

Madison    7,835 

Marlon   17,337 

Martinsville  ..4,038 
Mlchigan.City  14.850 
MIddletown  ...1,801 
Mishawaka    ...5.560 

Mitchell    1.772 

Monon    i,i60 

Montezuma  ...1.172 
Montlcello   ....2.107 

Montpeller  3,405 

Mt.   Vernon 5.132 

Muncie    20.942 

Nappanee  2.208 

New  Albany.. 20.628 

Newburg  1,371 

New  Castle 3.406 

New  Harmony  1,341 
Noblesvllle  ...4.792 
North 

Manchester  .2,398 
North  Vernon  2.823 

Oakland  1.991 

Orleans   1.236 

Osgood   1.035 

Owensville    ...1.019 

Paoll   1.186 

Pendleton  1.512 

Peru    8.463 

Petersburg  1.751 

Plymouth   3.6.% 

Port    Fulton.  .-1.101 

Portland    4.79}? 

Princeton    6.041 

Redkey    2.206 

Remington    ...1.120 

Rensselaer 2.255 

Richmond  ...18,226 
RIdgevllle    ....1.098 

Rising   Sun 1.548 

Rochester   3.421 

Rockport    2.882 

Rockvllle    2,045 

Rushville   4.541 

Salem 1,995 


Gaxtftt0r  of  tht  te/ortd 


.»,2«1 

MalTern    l.l«a 

Hockirell  City. 

,S1 

UnnnlnB  LIES 

iO.M» 

,8,618 

Seymour  

7113 

apencer    ... 

..2.02e 

.3,981 

MarshallVowTi'illHl 

SiVS""^'.:; 

;:?:iy 

aaney  

Mitn  T«rrttotT.   So. 

•Dtnil  part  ot  U.  fl,, 
lowDi  ot  1.M0  pop. 

S«.""..;;:'!:S 

SlraiFberry 

Incorpormteil 

n  lloo?" 

07S 

:;tS 

Ncvadk    Z,4Ti 

..3,209 

Nor*  Sprinn.  .I,x09 

Junction    .... 

Hsruhorne 

Tulna    

..I.OIS 

Odebolt   1.432 

W.goner    ... 

M^nl"' 

Falrfleld   ...'. 

.J.SS7 
.1,110 

:S 
ill 

A.tSt 

lied  Oak 4.355 

RelnbecK  t.203 

RorHford    i,Oso 

Rock    RapJda,  ,1.7Ge 
Rock  Valley. ..1,«4 
Iptwich,   to*D,    Ens., 

Weit    Union... 
Wbat  Cheer... 
WillUnaburg 

..  ,029 

WlnterKl  

Woodbine  

,03» 

,1,3U 

IraUnd,  one  ot  BrltUb  Islsa.   G  32,583. 

PoTuS^^:. 

Irkntak',  city.  Siberia 

p.  M.IW, 

isfiri.ffli.si" 

aienwood   ... 

Xm 

•  n 

,uS'!SJJ"A 

Ouitenbarg   . 

rl,m 

^t^tl :::: 

,,  ,2M 

Baaum, 

a'&".'i.'"S 

Juuiliia,   Brit.   W,    l 

diSk,   90   ni(|.-fl  30.    ot 

■HS 

J»MMr,  flty,  RumanlB 

VSS. 

Janey  City.  N.  J.,  p.  2W;.433 

;i:IS 

.,2,171 
.S2.139 

:;!J^ 

Jodh'pur   ijoth-— 1.  fl 

y.  India,   p.  1^,437 
Trab.raal\.     102 

m, 

-?« 

■•a 

lobar*',  BIBte,  Malay  pen.  (Brillib),  D 

>.oao, 

DTsriviUo   . 

.Lon 

P  SO0,WO,  •  Jobora 

79S 
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AfrVt*.  «*rnuw  depend..   G   "*-- 
1»,  p.  ZM0i*¥A,  •  KaBWrttin, 
<rlty,  Japco.  p-  «.5«- 
So.    'iitrttr*!  SUM.    ^    «2,w^.   p.  1,- 

Ib^y>rv>r«tit4  ^tkMi  *a4  Urwut  of  1««»  p^. 
#w  u*r/rtt  Id  1^^*: 


AMi«M ijsm 

Abtbnay   l*'** 

A/K^*tt  A4  — ft.^'f 
ArkJibAM  City  ^.I**/ 

AU^b}ft//n    15.722 

AuK*J«'a.    1.1*7 

Iiftl4vln   1.017 

ftexUrr   f!pcs.,.],M] 

hSilU'MXUi    l,ffZ3 

IHlMt    2.3K» 

I5lu«!  HMplA»..A.Wf 
Kurlfn««m«  ,..1,431 
Ifurllnxuyri  — 2.41>f 

Cftl4v«ll    1,574 

CbA/juUf   4.2riH 

Chfrokt"^.    1.22^ 

CHttrryrni*!  ....?.. 472 

f;ii«-ty/pa   2,01» 

CUy    r*rfiUrr....'J/i© 

ay4«  i.i:*7 

rj>n»'yy\\\*i  ..,A,'J^a 

Oilurnfitja  2,310 

(U»w.t»r6\a.    t.¥Jt 

(Umut'M  Grove. 2,M5 

l>r,4|{«  1,*42 

KMorailo  3,4<< 

ffilUwortb   IjM'i 

Ktnifftrla.   H,223 

Ktnplrti    2,258 

Krl#»  l.UI 

KurfkA    2,091 

yiortintt;   |,17H 

Fort    H*:olt....  10,322 

Frankfort  1,167 

Fr«!4orilA  1,00 

yrontf.uMc    ....1.H0& 

niil«;ria   10,ir>5 

«ar<l*-n   l,r,lK) 

Oariif^tt    2,07H 

Olr«r<l    2,473 

(liHtAlauA  l.Or^ 

Onmi  iXirid.... 2.470 

llarpHr  IJfil 

llayH   \,IW 

llerlriKtori    l.Ml 

lilnwatha   2.829 

Molt  on    3.0H2 

Honon   3,398 

Howard    1.207 

Ihiiiiboldt    l,4f»2 

lliitchiimon  ...9.:r79 
UnyrpftuU'Uftt.  4,851 
i.79l 


KJocman    1.79 

Xjkf.-jun^   1,'in 

L*rc.«4 1,5« 

LftwriirDc^  — 10.  ^<2 
L^av^tn worth   20,735 

Lfbcolo    1.2<2 

Llodaborg    — 1.27^ 

LybdoD    1,W4 

Lyons  1,73« 

McPb^raon 2,SM 

Maobattan  ....3.438 

Marlon  1.^524 

Maryarllle  ....2.0W 
Mlnn<»polU    .1.7^ 

N«o4«r<ba  1.4  42 

N«?wton    •.208 

Nlck*^r«on  1.038 

Norton  1,202 

01atb«   3,451 

Osage  2,71« 

Ouiwatomie  ...4,191 

Oaboriie  1,075 

(}nwi'.%o    2,2i» 

Ottawa  «,»34 

I'a/;la    3.144 

Parn/inH  7.682 

P<'atK>4y  1.369 

Phllllpnburg  ..1.*jOS 
PllUburg  ....10,112 
Pleasanton  — 1.097 

Pratt  1,213 

RosfKlale   3.270 

Russell   1.143 

Habetha  1.64« 

Ht.  Marys 1.390 

St.   Paul 1.047 

Halina  6.074 

Hcammon    1.549 

fkrranton   1,099 

8<fdan    1,067 

8«rneca    1,846 

Hmlth  Center.. 1,142 

Stafford   1.068 

Htftrllnic  2.002 

Stockton    1,030 

HtrooK    1,128 

Topt'ka  33.608 

Valley  Falls... 1.078 

WaniPRO    1,618 

WuHhinKton  ...1,575 

Wf?lr   2,977 

WclliiiKton  ....4.245 

Wlihlta   24.671 

Wlnneld    5,.554 

Yateii  Ontor...  1,6.14 

163,752.— Kans.,  p.   51.- 


lolu 

.Iniirlioii    4.695 

KaiiHUN  City.. 51,418 

Kansas  City,   Mo.,   p 

418. 

Xansu.   prov.,  China,    fl   131,000,   p.  9.285,000. 
Karannl.  city.  India,  p.  115,4fJ7. 
XarUniha,  city.  Iladcn.  (}<>rniany.  p.  84.030. 
Xaahmir,  irtatf.  India,  fl  8().0(H),  p.  2,906.173. 
XaiisI,  riiy.  PruHHia.  p.  106,928. 
JtrntmrnnAM,  *  Ncpiil.  p.  50.000. 
f/fr,  HutmiB,  p.  131.508. 


9-  rr.-cs- 

►-,  S:.  «=trai 
l#raT4.  •  FrazkTort. 
l£icorpcra:ed  cities  »zd 
or  aiore  la  L>1*1: 


««.  PL  r. 


«.«<» 

LTIi 

Baibouf *iUe  .Li!'> 
Bardstovn    ...1.711 

BardveU   VSU 

BftlI«Tuc <..S3 

Bowling  Gr'nAJSt 
CampbellsT^.t^U 

Carlisle   1.777 

CarroUton  S.3S 

Catlectsbiirs  .J3  OSl 
Central  City.  ..1.349 
C'n'I  CoTgt'n2,lS 

Clinton    1.442 

Clorerport  — 1,«5« 

Colusbus    1,235 

Corbin   l.>*4 

CoTington    ...12.:C3 

Cynthiana   3.^57 

Danrille  4.2SS 

Dayton    5. I'M 

Earllngton  ....3.012 

Eddyrille  1,210 

EI  izabethto  wn.  1 .  Sn 

Elkton  1.123 

Eminence 1.018 

Falmouth  1.1^ 

Flemlngsbnrg  1.2iSS 

Frankfort   9.4S7 

Franklin  2,166 

Fulton   2.SeO 

Georgetown   .  .3,S23 

Glasgow   2,019 

GreenTille  1.061 

Harrodsburg  ..2.S76 
Hawesville  ...1.041 
Henderson  ...10.272 

Hickman    1,5S9 

Hopkinsville  ..7,2S0 

Lancaster  1,640 

Latonia    1.8S3 

Xerbela, 


LawT*=r 


.z,*a 


Lccdca  J.l<7 


LcaisTllle 

Lcdiov   3m 

Mad£MZTiIl«  .X.CS 

Marion    L-Wl 

3Uy1ie;d  4.061 

MaysTiiie  «,423 

MIddleboro   ...UC 

Midway    L045 

Mcrebead  1.1« 

Morgan:  >w-a  ..2.<>M 
Mt.  Ster:ing...3.5«l 
Mt-Washgt'n  LOSS 

Marray  1,42 

Newport   **,»! 

NicbolasTillc  .2093 
Owensboro   ..13.1:9 

Owenton  1,014 

Paducah   19.44« 

Paris  4.«n 

Pinerille  2.072 

Princeton   2,^56 

Providence   ...1,2$6 

Richmond   4,653 

RussellTille  ...2.591 

Sebree  1.477 

Shelby vilk»   ...3.016 

Somerset  3,3$4 

Springfield  ....1.016 

Stanford   1.©1 

Siurgis    IJSSS 

Unlontown  1,532 

Vanceburg  1,161 

Versailles  2.337 

Weat  CoT'gtn.1.606 
Williamsburg..l.495 
Winchester  ...5.964 

city,    Mesopotamia.   Asia,    p.   65.000. 
.,  city,  Persia,  p.  45,000. 
Kluurkov,  city.  Russia,  p.  174.$v46. 
Kliaitnm,  *  Egyptian  Sudan. 
Kherson,  city,  Russia,  p.  69.219. 
Khiva,    Rus.    vassal    state.    Asia,    Q    22,320 

p.  800,000,  •  KhlTS.  p.  5.000. 
Khnrdistan,  see  Armenia. 
Kiangsi,  proy.  China.  D  67.500.  p.  24.534.000. 
Kiangsn,  proy.  China,  Q  36.900,  p.  20.905.000. 
Kiau-Chau,    district    of    Shan-Tung.    China, 

seized    by    Germany    In    1S97,    G    200,    p. 

60,000. 
Kiel,  city.  Prussia,  p.  107.93S. 
Kiev,  city,  Russia,  p.  247,432. 
Kilmarnock,  town.  Scotland,  p.  34,161. 
Ximberlsy,  city.  Cape  Colony,  p.  28,718. 
Kingston,  *  Jamaica,  p.  46,542. 
Klngston-npon-Hiill,  city.  England,  p.  240,61c. 
Kio'to,  city,  Japan,  p.  353.139. 
Kirkcaldy,  town.  Scotland,  p.  34.064. 
Kishinev,  city,  Russia,  p.  108,796. 
Kiukiang,    city,    China,    on    Yangtse    R..    p. 

55,000. 
Knoxyille,  Tenn.,  p.  32.637. 
Kobe,  city.  Japan,  p.  215,780. 
Kokand,  city.  Rus.  Turkestan,  p.  82.054. 
Kongo  Free  State,  same  as  Congo. 
Konlah,  city,  Asia  Minor,  p.  44.000. 
Konigsberg,  city,  Prussia,  p.  187,897. 
Korea,    kingdom    of    E.    Asia.    G    82,000.    p. 

est.  10.000.000,  •  Seoul,  p.  201.000. 
Xovno,  city.  Russia,  p.  73.543. 
Krakau,  see  Cracow. 
Krefeld,  city,  Prussia,  p.  106.928. 
Kremenchug,  city.  Russia,  p.  58.648. 
Kumamoto,  city,  Japan,  p.  61.463. 
Xuria  Xuria,  five  islands  off  So.  coast  Arabia 

(British). 
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Sunk,  cttj,  Rutsla,  p.  62,896. 

Xwanfsi,  prov.  China,  Q  80.100,  p.  5,1S1,000. 

Kwanftimf,  prov.  China  (with  Hainan  Isl.), 

n  W/^'  P-  29.706.000. 
KwaBf-Tanff,   prov.   of  B.   China,   leased   to 

Russia  in  1898  for  26  years.  *  Port  Arthur- 
Kwoiohau,  prov.  China.  Q  68,000.  p.  7,669.00U 


Labrador,  ter.  on  coast  No.  of  Newfoundland, 

dep.  of  Newfoundland.  Q  120.000,  p.  3.634. 
Lahnan',   isl.   No.  of  Borneo,   British  crown 

colony,  □  80,  p.  5,863,  •  Victoria,  p.  1,500. 
La  Crosse,  Wis.,  p.  28,895. 
Laffos,  Brit.  W.  Africa,  crown  colony,  O  986. 

p.    86,607.  —  Also   Protectorate,    Q    21,000, 

p.  3.000.000. 
Lahore',  city.  India,  p.  120,068. 
Lancaster,  Pa.,  p.  41,459.— co.  Eng.,  O  1.757, 

p.  1,827,390. 
La'os,  Pr.  Posses.  Indo  China,   Q  91,000,  p. 

1.500.000,  •  Luang  Prabang. 
La  Pas,  city.  Bolivia,  p.  62.320. 
La  Plata,  city.  Argentine  Republic,  p.  46.410. 
Las  Palmas,  city,  Spain,  p.  34,770. 
Lausanne',  city,  Switzerland,  p.  56,973. 
Lawrence,  Mass.,  p.  62.669. 
Lebanon,  privileged  prov.  Syria,  D  2.509,  p. 

399.500. 
Leoce,  city,  Italy,  p.  33.118. 
Le  Creusot,  city,  France,  p.  32,034. 
Leeds,  city.  Eng.,  p.  428,953. 
Leeward  Islands,  British  West  Indies.  S.  B. 

of  Porto  Rico.  D  701.  p.  127,723,  •  St.  John, 

Antigua  Isl..  p.  9,738. 
Leghorn,  city,  Italy,  p.  105,767. 
Le  Havre,  city.  Prance,  p.  129,000. 
Leicester  (les'ter),  co.  Bug.,   Q  813,  p.  225,- 

896.— Its  •  p.  211,574. 
Leiden,  city,  Holland,  p.  53,640. 
Leignits,  city,  Prussia,  p.  51,518. 
Leinster,  prov.  Ireland  (inc.  Carlow,  Dublin, 

Kildare,      Kilkenny.     King's.     Longford. 

Louth,  Meath,  Queen's.  Westmeath.  Wex- 
ford and  Wicklow  counties),    D  7.622.  p. 

1,1.'>0.486. 
Leipsic     (Leipzig),     *  Saxony,    Qermany.    p. 

466  089. 
Leith,'city,  Scotland,  p.  76.667. 
Le  Hans,  city,  France,  p.  69.076. 
Lemberg,  city,  Austria,  p.  159.618. 
Leon,  city,  Mexico,  p.  58,426.  —  city,   Nicara- 
gua, p.  35,000. 
Levallols-Perret,  city,  France,  p.  47.315. 
Lexington,  Ky.,  p.  26.369. 
Leyte,  isl.,  Philippines,  Q  3,800. 
Libau.  city,  Russia,  p.  64,505. 
Liberia,  Negro  republic.  W.  Africa,  D  26.000, 

p.  2.060.000. 
Liochteastein,  principality  on  Rhine  R.,   D 

66.  p.  9,434,  •  Vaduz. 
Liege,  city.  Belgium,  p.  171.031. 
Lille,  city,  France,  p.  215,400. 
Lima,  •  Peru.  p.  100,000. 
Limerick,  city.  Ireland,  p.  38.085. 
Limoges  Oe-mozh'),  city.  France,  p.  77.703. 
Linares,  city.  Spain,  p.  35,233. 
Lincoln,   •   Neb.,   p.   40,169.  —  co.,    Eng.    (inc. 

Holland,  Kesteven  and  Lindsay),  D  2.638, 

p.   388,038.  —  its  •  p.    48,784. 
Llns,  city.  Austria,  p.  47.560. 
Lippe,    Gcr.    prtncipallty,    Q    469,   p.   139,23& 

•  Detmold.  p.  11,232. 
Lisbon,  •  Portugal,  p.  301.206. 
Little  Rock,  *  Ark.,  p.  38.307. 
Liverpool,  city.  Eng..  p.  684.947. 
Lods,  city.  Poland.  Russia,  p.  315.209. 
London,  *  England  and   British  Empire,  and 

administrative  county,  Q  118,  p.  4,536,063. 

—  city,  Canada,  p.  37,983. 
Londonderry,  city,  Ireland,  p.  39.873. 
Loroa,  city,  Spain,  p.  59.624. 
Loriont,  city,  France,  p.  41.894. 
Los  Angeles,  Cal..  p.  102.479. 
Louisiana,    So.    Central    state,    Q    48,720,    p. 

1,381.625,  •  Baton  Rouge. 
Incorporated  cities  and  towns  of  1,000  pop. 
or  more  in  1900: 


Louisiana.— Ooniinned. 

Abbeville  1,536 

Alexandria  ...5.648 

Amite   1,547 

Baton  Rouge  11,269 

Covington  1,205 

Crowley   4,214 

Donaldsonv'le  4.106 

Franklin  2,692 

Hammond  ....1.511 

Homer  I4I57 

Houma    3.212 

Jackson  2.012 

Jeanerette  ....1.906 

Jennings  1,539 

Kenner 1,253 

Kentwood   1,313 

Lafayette 3,314 

Lake  Charles.. 6.680 
L'ke  Provld'ce  1,256  , 
Leesville  1.148 


Mandeville  ...1,029 

Minden  1^561 

Monroe  5,428 

Morgan  2,332 

Natchitoches  .2,388 

New  Iberia 6.815 

New  Orleans.287,X04 
Opelousas  ....2,951 
Plaquemine   ..3,590 

Rayne  1,007 

Ruston    1.324 

St.  Francisv'le.  1.059 
St.  Martinsv'le  1.926 
Shreveport  ..16.013 

Slidell   1,129 

Thibodaux  ....3,253 

Vidalla   1.022 

Washington  ..1.197 
White  Castle.. 1,850 


Louisville,  Ky.,  p.  204.731. 

Louvain,  city,  Belgium,  p.  42,100. 

Lowell,   Mass.,  p.  94,969. 

Lower  Austria,  prov.,   Austria,    Q   7,654,   p. 

3.086.382. 
Lower    California,    ter.    Mex.,    O    58,328.    p. 

41.838. 
Lubeck,  German  Free  city,   Q   115,  p.  96.775, 

p.  city  proper,  69.874. 
Lublin,  city,  Poland  Russia,  p.  50,152. 
Lucca,  city,  Italy,  p.  81,644. 
Lucerne',  city,  Switzerland,  p.  29,145. 
Lttcknow,  city.  India,  p.  263,951. 
Lndwigshafen,    city,    Bavaria,    Oermany,    p. 

39,799. 
Luxemburg,  grand  duchy,  E.  of  Belgium,  Q 

998.  p.  217.583.  •  Luxemburg,  p.  19.909. 
Luzon%  largest  isl.  of  Philippines,  Q  44,000. 
Lynn,  Mass.,  p.  68,513. 
Lyon,  city,  France,  p.  453,100. 

Macao,  Portuguese  col.,  isl.,  mouth  of  Can- 
ton R..  China,  D  4,  p.  78,627.  —  city  on  isl. 

XcKeesport,  Pa.,  p.  34.227. 

Mackenzie,  ter.,  Canada,    O   198,300. 

Madagascar,  isl..  E.  of  So.  Africa.  Fr.  Pro- 
tectorate,  Q  227,750,  p.  2.250.000,  •  Anta- 
nanarivo, p.   260,009. 

Madras,  prov.  British  India,  Q  141,189,  p. 
38.208,609,  •  Madras,  p.  509.397. 

Madras  States,  British  India.  Q  9,891,  p. 
4  190  322. 

Madrid,'*  Spain,  p.  512,150. 

Madura,  city.  India,  p.  105,501. 

Magdeburg,  city.  Prussia,  p.  229.663. 

line,  N.  Atlantic  state,  D  33,040,  p.  694,466, 

•  Augusta. 
Incorporated  cities  and  towns  of  1,000  or 
more  in  1900: 

714 
761 
850 
034 
763 
208 
145 
256 
150 
595 
122 
266 
457 
287 
477 
283 


Auburn    12.951 

Augusta    11.683 

Bangor    21.850 

Bath   10.477 

Belfast   4,615 

Biddeford  ....16.145 

Brewer  4.835 

BrIdKton   1.552 

Brunswick  ....5.210 

Calais  7,655 

Eastport  5.311 

Ellsworth    ....4.297 

Fairfield    2.238 

Farmlngton    ..1.251 
Fort   Fairfield.  1.469 


Hallowell 2, 

Lewiston    ....23, 

Madison   1, 

Norway   2, 

Old  Town 5. 

Pittsfleld  2. 

Portland  50. 

Presque    Islcl, 

Rockland    8, 

UumfordFalls.2. 

Saco    6. 

Skowhegan  ...4. 
South  Paris... 1, 
So.  Port  land... 6. 
Watervllle  ....9. 
Westbrook  7, 

Hesse,    Germany, 


Gardiner  5,501 

Mainz    (Mayence),    city,    Hesse,    Germany,    p. 

76.946. 

Malaga,  city,  Spain,  p.  125.579. 
Maiden,  Mass..  p.  33.664. 
Maldive  Islands,   17   coral   islets,  500  mi.  W. 

of  Ceylon  (British),  p.  30.000. 
Malmo,  city,  Sweden,  p.  59.714. 
Malta,  Isl.  in  Mediterranean  (British),  n  95, 

p.  181.648.  •  Valetta. 
Managua,  *  Nicaragua,  p.  25,000. 
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Manohoster,  N.  B.,  p.  56,987.  —  city,  Eng., 
p.  543.969. 

Xanchurik,  depend.,  Chinese  Empire,  O  362,- 
310,  p.  7,500,000,  *  Tsitslhar. 

JUndaUy,   city.   India,   p.    182,498. 

Manila.  •  Philippine  Isls.,  p.   350.000. 

JCanitoba,  prov.,  Canada,  Q  73,956,  p.  246,464, 
•  Winnipeg. 

Mannheim.  *  Baden,  Germany,  p.  140,384. 

Mansou'ran,  city.  Egypt,  p.  36,13L 

Mantna,  city,  lUly.  p.  30.217. 

Maracai'bo,  city,  Venezuela,  p.  34,284. 

Maranha'o,  city,  Brazil,  p.  29,308. 

Marianne  (or  Ladrone)  Iflandi,  group  In  No. 
Pacific,  belong  to  Germany  except  Guam 
(U.  S.). 

Marseilles,  city,  France,  p.  494,800. 

Marshall  islands,  group  In  No.  Pacific,  be- 
long to   Germany,    Q    150.   p.   15,000. 

Martinuiue,  Fr.,  Island  colony  in  West  In- 
dies,  D  881.  p.  187.692,  •  Fort  de  France. 

Maryland,    So.    Atlantic   state,    Q    12,210,   p. 
1.188.044.  •  Annapolis. 
Incorporated  cities  and  towns  of  1,000  pop. 
or  more  In  1900: 


Annapolis  ....8.525 
Baltimore  ..508.957 

Berlin    1.246 

Brunswick  ....2,471 
Cambridge  ....5,747 
Centerville  ...1,231 
Chesapeake  ...1.172 
Chestertown  ..3,008 

Crisfleld   3.165 

Cumberland  .17.128 

Easton  3.074 

Elkton   2.542 

Ellicott  City... 1.331 

Frederick   9.296 

Frostburg  ....5,274 
Hagerstown   .13,591 


Havre  de  Grace  3,423 
HyattsviUe  ...1,222 

Liaurel   2,079 

Lonaconlng  ...2,181 

Oakland  1.170 

Oxford   1,243 

Pocomoke  City  2,124 
Fort  Deposit.  .1.575 

Rockville  1,110 

St.  Michaels. ..1.043 

Salisbury  4,277 

Sharpsburg  ...1,030 

Snow  Hill 1,596 

Westerport  ...1,998 
Westminister.  .3,199 
Wllliamsport  .1,472 


Masba'te,  isl..  Philippines,  n  1.400. 
Mashonaland,  pt.  of  So.  Rhodesia,  So.  Africa, 

British.  D  92.000.  p.  305.000.  •  Salisbury. 
Massa,  city.  Italy,  p.  26.897. 
Massachusetts,   No.   Atlantic  state,    n   8,315. 
p.  2.805.346,  *  Boston. 
Incorporated  cities  and  towns  of  1,000  pop. 
or  more  In  1900: 


Beverly  13.884 

Boston   560.892 

Brockton   40,063 

Cambridge  ...91.886 

Chelsea  34,072 

Chicopee  19,167 

Everett   24,336 

Fall  River... 104,863 
Fitchburg  ...31,531 
Gloucester  ...26,121 
Haverhill  ....37,175 

Holyoke   45,712 

Lawrence  ....62,559 

Lowell   94.969 

Lynn    68,513 

Maiden    33.664 

Marlboro    13.609 


Medford  18.244 

Melrose  12,962 

New  Bedford  62,442 
Newburyport  14.478 

Newton  33,587 

North  Adams.24.200 
Northamton  .18.643 

Plttsfleld  21,766 

Quincy  23,899 

Salem  35,956 

Somerville  ...61.643 
Springfield    ..62.059 

Taunton  31,036 

Waltham   ....23.481 

Woburn  14,254 

Worcester  ..118,421 


Matabeleland,  pt.  of  So.  Rhodesia,  So.  Africa, 

British,   D   100.000,  p.  156,836,  •  Salisbury. 
Matanzas,  city,  Cuba,  p.  36.375. 
Mauritius,    isl..     In    Indian     Ocean,    British 

Colony,  n  705,  p.  371,655. 
Mayotte',  isl.  on  E.  coast  of  Africa,  belongs 

to  France,   Q   140,  p.  11,640. 
Mecca.  *  Hcdjaz,  Arabia,  p.  60,000. 
Mechlin,  city.  Belgium,  p.  55,530. 
Mecklenburg-Strelltz,    Oer.    grand-duchy.    Q 

1,131,  p.  102,628,  •  Neu  Strelitz.  p.  10.343. 
Mecklenburg-Schwerln,  Ger.  grand-duchy,  O 

5.135,  p.  607,835,  ♦  Schwerln. 
MedelUn,  city,  Colombia,  p.  40.000. 
Medineh  (or  Medina),  city.  Arabia,  p.  48,000. 
Meerut,  city.  India,  p.  116,642. 
Meiningen,    *  Saxe-Meinlngen,    Germany,    p. 

12,869. 
Melbourne,  *  Victoria.  Australia,  p.  494.129. 
MempMB,  Tenn.,  p.  102,320. 
MentfoMM,  city,  ArgenWsi^  Rep.,  p.  26,701. 


Mor'ida,  dty.  Mexico,  p.  36,93$- 
Merioneth,  co.,  Wales,  Q  668,  p.  48,774. 
Meshed,  city,  Persia,  p.  60,000. 
Mesopotamia,  Turkish  prov.,  Asia,  Q  100,206, 

p.  1,350,300. 
Messina,  city,  Italy,  p.  156.552. 
Mets.     city,     Alsace-Lorraine.    Germany,    p. 

59  794. 
MaxiONO,  Am.  Republic.  O  767,006,  p.  13.545.462. 

♦   Mexico,   p.   368,777.  —  state.   Mexico.    Q 

9.247.  p.  837;981. 
Miohlgan,    No.    Central    state,    Q    58.915,    p. 

2,420.982,  •  Lansing. 
Incorporated  cities  and  towns  of  1,000  pop. 
or  more  In  1900: 


Adrian  9,664 

Albion  4,519 

Algonac  1,216 

Allegan  2,667 

Alma  2.047 

Alpena  11.802 

Ann  Arbor....  14,509 

Au   Sable 1,116 

Baldwin   1.241 

Bangor 1,021 

Baraga  1,185 

Battle  Creek.. 18.563 

Bay  City 27,628 

Belding 3.282 

Bellalre  1,157 

Bellevue  1.074 

Benton  H'bor. 6,562 

Bessemer  3.911 

Big  Rapids.... 4, 686 
Birmingham  ..1,170 

Bllssfield   1,268 

Bronson   1,176 

Buchanan  1,708 

Cadillac  5,997 

Caro   2,006 

Cass  City 1,113 

Cassopolis  . .  .1.330 
Central  Lake.. 1,307 
Charlevoix   ...2,079 

Charlotte  4.092 

Cheboygan  ....6^489 

Chelsea  1,635 

Chesanlng  ....1.244 

Clare    1,326 

Clinton   1,038 

Coldwater  6.216 

Coleman  1,014 

Constantlne  ...1,226 

Corunna   1,510 

Crystal  Falls.  .3.231 

Decatur    1,356 

Delray  4,573 

Detroit    285,704 

Dowagiac 4,151 

Dundee  1,118 

Durand  2,134 

East  Jordan... 1,205 

East  Tawas 1,736 

Eaton  Rapids. 2.103 
Escanaba  . . .  .9,549 
Essexville  ....1,639 

Evart  1,360 

Fenton    2,408 

Flint    13,103 

Frankfort    ....1,465 

Fremont    1,331 

Gaylord    1,561 

Gladstone    3,380 

Grand  Haven.. 4,743 
Grand  Ledge.. 2,161 
Grand  Rapids  87,565 

Greenville  3,381 

Hancock  4,050 

Harbor  Beach  1.149 
Harbor 

Springs  1,643 

Hart   1.134 

Hartford    1,077 

Hastings    3,172 

Hillsdale    4.151 

Holland    7,790 

Holly    1.419 

Homer  1.097 

Houghton    3,359 


Howard  City..  1.398 

Howell    2,518 

Hudson  2,40o 

Imlay  City.... 1,122 

Ionia    5.209 

Iron  Mountain  9.242 
Iron   River....  1,482 

Ironwood  9,705 

Ishpeming  ...13,255 

Ithaca    2.020 

Jackson 25.180 

Jonesvllle    1,367 

Kalamazoo  ..24,404 

Kalkaska   1,304 

Lake  Linden.. 2,597 
Lake  Odessa..  1.03^ 

Lansing    16.485 

Lapeer  3,297 

Laurium  5.643 

Leslie  1,114 

Lowell  1,736 

Ludington  7.166 

Mancelona  ....1,226 
Manchester  ...1,209 

Manistee    14,260 

Manistlque  ...4,126 

Marcellus    1,025 

Marine  City... 3,829 
Marquette   ...10,058 

Marshall    4,370 

Mason    1.828 

Menominee  ..12,818 

Midland    2,363 

Milan    1,141 

Mllford    1,108 

Monroe   5,043 

Morenci    1,334 

Mt.   Clemens.  .6,576 
Mt   Pleasant.  .3,662 

Munlsing  2,014 

Muskegon   ...20,818 
Muskegon 

HeighU 1,012 

Nashville 1,164 

Negaunee  6,935 

Newaygo    1.172 

Newberry    1.015 

Nlles  4.287 

Northville  ....1,755 

Norway  4.170 

Onaway    1,204 

Ontonagon 1,267 

Oscoda  1.109 

Otsego  2,073 

Ovid   1,293 

Owosso    8.696 

Oxford  1,172 

Paw  Paw 1,465 

Pentwater  1.061 

Petoskey    5,285 

Plainwell   1.318 

Plymouth    ....1,474 

Pontlac     9,769 

Port   Huron..  19, 158 

Portland    1,874 

Quincy  1.563 

Reading     1.096, 

Red  Jacket.... 4,669 

Reed    City 2,05^ 

Richmond    1,133 

River  Rouge.. 1,748 
Rochester    ....1,535 

Romeo  1,580 

Saginaw   42,846 
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St.  Charles 1,317 

St.  Clair 2.543 

St.  Ignace 2,271 

St.  Johns 3.388 

St  Joseph 5,155 

St.  Louis 1,989 

Sault  Ste. 

Marie  10,638 

Sebewaing  ....1,243 

Shelby  1,081 

South  Haven.. 4.009 

Sparta,  1.126 

SUnton  1,234 

Sturgis    2.465 

Tawas   1.228 

Tecumseh   ....2,400 


Three  Rirers.. 3,550 
Traverse  City  .9,407 

Trenton    1,167 

Union  City....  1,514 

Vassar  1.83? 

Wakefield   ....1.191 

Wayne    1,361 

West  Bay 

City    13,119 

West  Branch..  1,412 
Whitehall  ....1,481 
Wiinamston  ..1.113 
Wyandotte   ...5,183 

Yale   1,125 

YpsilanU    7,378 

Zeeland  1,326 


JClchoaoAn%  state,  Mexico.  Q  22,874.  p.  887,008. 

Middlesex,  co..  Eng.,  Q  233.  p.  792,225. 

Xiddlesbrongh,  town,  Eng..  p.  91,317. 

Milan,  city,  lUly,  p.  492,162. 

MUwaulMe,  Wis.,  p.  285,315. 

Mindana'o,  second  largest  of  Philippine  Isls., 

S]   57,500. 
o'ro,  isl.,  Philippines,  Q  4,000. 
Minneapolis,  Minn.,  p.  202.718. 
Minnesota,  No.  central  state,  Q  83,365,  p.  1,- 
751,394,  •  St.  Paul. 

Incorporated  cities  and  towns  of  1,000  pop. 
or  more  in  1900: 


Ada   1.253 

Adrian    1,258 

Aitkin    1.719 

Albert  Lea 4.500 

Alexandria  ...2,681 

Anoka   3,769 

Appleton    1.184 

Austin  5,474 

Barnesville  ...1,326 
Belie  Plaine... 1,121 

Bemtdji  2,183 

Benson    1.525 

Biwabik    1.299 

Blue  Earth.... 2.900 

Brainerd    7.524 

Breckenridge    1.282 

Buffalo    1,040 

Caledonia    . . .  .1,175 

Canby    1,100 

Cannon  Falls  1,239 

Chaska    2,165 

Chatfleld 1.426 

Cloquet     3.072 

Crookston   ....5.359 

Detroit    2.060 

Duluth    52.969 

East  Grand 

Porks   2.077 

Ely    3.n7 

Bveleth   2.752 

Fairmont  3.040 

Faribault   7,868 

Fergus  Falls.. 6,072 

Frazee  1,000 

Glencoe    1.780 

Olenwood  ....1.116 
Grand  Rapids  1.428 
Granite   Falls.  1,214 

Hastings    3.811 

Hibbing    2.481 

Hutchinson    ..2.495 

Jackson  1,756 

Janesville 1.254 

Jordan  1.270 

Kasson   U12 

Kenyon   1,202 

Lake  City 2.744 

Lake  Crystal.  1.215 
Lanesboro  ....1.102 

Lesueur    1,937 

Litchfield  2,280 

Little  Falls... 5,774 
Long  Prairie..  1,385 

Luveme  2.223 

Madelia  1.272 

Madison   1.336 

Mankato  10.599 

Mapleton  1,008 


Marshall    2,088 

Melrose  1,768 

Milaca  1,204 

Minneapolis  202,718 
Montevideo  ...2.146 

Moorhead  3,730 

Morris  1,934 

New  Prague...  1.228 

New  Ulm 5,403 

North  Branch  1,211 
Norfhfield  ....3.210 
No.  St.  Paul..  1,110 
Ortonville  ....1,247 
Owatonna  . . .  .5,561 
Park  Rapids.  .1,313 
Pelican  Rapids  1.033 

Perham   1,182 

Pipestone    ....2,536 

Plainview    1,038 

Preston    1,278 

Princeton  1.319 

Red   Lake 

Falls  1.886 

Red   Wing 7.626 

RedwoodFalls  1,661 

Renville  1,075 

Rochester    ....6.843 

Rushford  1.062 

St.  Charles 1.304 

St.   Cloud 8.663 

St.    James 2,607 

St.  Louis 

Park  1.325 

St    Paul 163.065 

St    Peter 4.302 

Sandstone   1.189 

Sauk  Center.. 2.220 
Sauk   Rapids..  1,391 

Shakopee    2.047 

Sleepy  Bye 2,046 

So.  St  Paul.. 2,322 
So.  Stillwater  1.422 
Springfield  ...1,511 
Spring  Valley  1.770 

Staples    1,504 

Stillwater  ...12,318 
Thief  River 

Falls  1,819 

Tower    1,366 

Tracy   1.911 

Two    Harbors. 3,278 

Virginia    2.962 

Wabasha   2.528 

Wadena    1,520 

Warren   1.276 

Waseca  3.103 

Waterville  ....1.260 
Wells  2,017 


Minnesota. — Oontlnaed* 
West 

Minneapolis  1,648 
West  St.  Paul.  1.830 

Wheaton    1,132 

White  Bear 

Lake 1,288 

Willmar  3,409 


Windom  1,944 

Winnebago 

City  1.816 

Winona    19,714 

Worthington   .2.386 
Zumbrota    ....1,119 


Minsk,  city.  Russia,  p.  91.494. 
Mlrsa^pnr,  city,  India,  p.  79,787. 
Mississippi,    So.    central   state,    Q    46,810,   fi. 
1,561,270,  *  Jackson. 

Incorporated  cities  and  towns  of  1,000  pop. 
or  more  in  1900: 


Aberdeen   3.434 

Amory    1,211 

Bay  St.  Louis. 2.872 

Blloxi   5,467 

Booneville  ...l.(^ 
Brookhaven   ..2.678 

Canton    3,404 

Clarksdaie  ....1.773 
Columbus    ....6,484 

Corinth    3,661 

Crystal   Spgs..  1.093 

Durant   1,766 

Ellisville    1.899 

Fostoria  1,422 

Gloster    1.661 

Greenville  ....7,642 
Greenwood   ...3,026 

Grenada   2.568 

Gulfport  1.060 

Hattiesburg  ..4.175 
Haziehurst  ...1.579 
Holly  Springs. 2,815 

Jackson    7.816 

Kosciusko  2,078 

Laurel   3.193 

Lexington   ....1.516 


Lumberton  ...1.509 

McComb  4,477 

Macon    2.057 

Magnolia  1.038 

Meridian    14.050 

Natchez    12,210 

New    Albany.. 1.033 
Ocean  Springs  1.255 

Okolona   2,177 

Oxford     1.825 

Pass  Christian  2,028 

Pontotoc    1,010 

Port  Gibson... 2.113 

Sardis  1^002 

Scranton  2.026 

Senatobia    ....1.156 
Stark ville    ....1,986 

Summit  1.499 

Tupelo    2.118 

Vicksburg  ...14.834 
Water   Valley. 3,813 

Wesson   3.279 

West  Point.... 3.193 

Winona  2,455 

Woodville    1,043 

Yazoo  4.944 


Missouri,  No.  central  state.  D  69,415.  p.  3.106,- 
665.  •  Jefferson  City. 
Incorporated  cities  and  towns  of  1.000  pop. 
or  more  in  1900: 


Albany    2.025 

Appleton  City.1,133 

Ash    Grove 1.039 

Aurora    6,191 

Belton   1.005 

Bethany  2.093 

Bevier   1.808 

Bloomfleld    ...1,475 

Bolivar  1,869 

Boonville  4.377 

BowlingGreen  1,902 
Breckenridge    1.012 

Brookfleld  5.484 

Brunswick  1.403 

Butler   3,158 

California    2.181 

Cameron    2.979 

Canton    2.365 

Cape 

Girardeau  .  .4.815 
Carl  Junction. 1.177 
Carrollton  — 3,854 
Carterville    ...4.445 

Carthage    9,416 

Caruthersville  2.315 

Centralia   1.722 

Charleston  ...1,893 
Chlllicothe    ...6,905 

Clarence  1.184 

Clinton    5.061 

Columbia   5.651 

Deepwater  ....1,201 

De    Soto 5,611 

Dexter  1,862 

Doniphan   1.508 

Edina   1.605 

Eldorado  Spgs  2.1.'^7 
Excelsior  Spgs  1.881 
Farmlngton    ..1,778 

Fayette    2,717 

Ferguson   1,015 

Festus  1,256 

FredericktO¥m  1,577 


Fulton  4,883 

Gallatin    1,780 

Glasgow   1,672 

Granby   2,315 

Grant  City.... 1,406 
Greenfield  ....1,406 
Greenville  ....1,051 

Hamilton  1,804 

Hannibal   12,780 

Harrisonville    1.844 

Hermann  1,575 

Hlgbee  1.151 

Higginsville..   2,791 

Holden    2,126 

Humansville.    1,055 
Huntsville    ...1,805 
Independence   6,974 
Jackson  (Cape 
Girardeau 

Co.)  1,658 

Jefferson  City  9^664 

Joplin    y. 26,023 

Kahoka    1.818 

Kansas  City  163,752 

Kennett    1,509 

KeytesviUe  ...1.127 
Kirksville   ....5.966 

Kirk  wood  2.825 

La    Grange.... 1,507 

Lamar  2,737 

La  Plata 1,345 

Lathrop    1,118 

Lebanon  2,125 

Lees    Summit. 1,453 

Lexington   4.190 

Liberty   2.407 

Louisiana    5.131 

Macon    4.068 

Maiden    1.462 

Marceline    2,638 

Marionville    ..1,290 

Marshall    5.086 

Maryvtlle 4,577 
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Memphis   2,195 

Mexico    5.099 

Milan  1,757 

Moberly   8,012 

Monett    3.116 

Monroe  City..  1,929 
Montgomery 

City    2.026 

Mound  City... 1,681 
Mountain 

Grove  1,004 

Mt.    Vernon... 1.206 

Neosho    2.725 

Nevada   7.461 

New  Franklin.  1.156 
New    Madrid..  1,489 

Norborne  1,189 

Odessa  1,445 

Oregon    1,032 

Oronogo   2,073 

Osceola  1.037 

Pacific  1,213 

Palmyra 2,32:1 

Paris    1,397 

Pattonsburg  ..1.065 

Perryville   1,275 

Pierce  City.... 2,151 
Plattsburg  ....1,878 
Pleasant  Hill. 2.002 
Poplar  Bluff.. 4.321 
Princeton    ....1,575 

Rich  Hill 4,053 

Richmond   3.478 

Rockport   1.080 

Rolla    1,600 

Mobile,  Ala.,  p.  38,469. 

Modena,  city.  Italy,  p.  68,195. 

Molucca  Islands,  Dutch  E.  Indies,   D  43,864, 

p.  399,208. 
Monaco,  principality  on  Mediterranean,  O  S, 

p.     13,304;     towns:    Monaco,     Condamine. 

Monte  Carlo. 
Mongolia,  depend.  Chinese  Empire,  O  1.288,- 

000,  p.  2,000,000. 
Monlucon.  ctty,  France,  p.  31,595. 
Xonmouth,  co.,  Eng.,   D  535.  p.  230,800. 
Mons,  city,  Belgium,  p.  25.599. 
Montana,  Western  state,  Q  146,080,  p.  243.329, 

•  Helena. 
Incorporated  cities  and  towns  of  1,000  pop. 

or  more  in  1900: 


St.  Charles.... 7,982 
St.  Genevieve.  1.707 
St.  Joseph...  102.979 
St.  Louis.... 575,238 

Salem  1,481 

Salisbury  1,847 

Sarcoxie  1,126 

Savannah  1,886 

Sedalia  15.231 

Seneca  1,043 

Shelbina 1,733 

Sikeston  1,077 

Slater  2,502 

Springfield    ..23,267 

Stanberry    2,654 

Sweet  Springs  1,080 

Tarkio  1,901 

Thayer   1,276 

Tipton   1,337 

Trenton  5.396 

Troy  1.153 

Unionville 2.050 

Vandalia  1.168 

Versailles  1,240 

Warrensburg  4.724 
Washington  ..3.015 
Webb  City.... 9.201 
Webster 

Groves  1.895 

Wellsvllle   ....1.160 

Weston   1.019 

West  Plains... 2.902 
Willow  Spgs..  1.078 
Windsor  1,502 


Anaconda    ....9,453 

Billings 3,221 

Bozeman    3,419 

Butte    30,470 

Deerlodge    1,324 

Dillon    1.530 

Fort  Benton... 1,024 
Great  Falls..  14.930 
Hamilton  1,257 


Havre    1.033 

Helena  10,770 

Kalispel    2,526 

Lewistown    ...1,096 
Livingston    ...2.778 

Miles  City 1.938 

Missoula    4,366 

Red.  Lodge.... 2.152 
Walkerville  .  2,621 

Montene'gro,  ind.  principality,  Balkan  pen.. 
Europe,  Q  3,630,  p.  228,000,  •  Cettlnje,  p. 
2,920. 

Monterey',  city,  Mexico,  p.  62,266. 

Montevideo,  *  Uruguay,  p.  266,000. 

Montgomery,  Ala.,  p.  30,346.  —  co.,  Wales.  O 
797,   p.  54,892. 

Montpellier,  city,  France,  p.  73,931. 

Montreal,  *  prov.  Quebec,  Canada,  p.  266,826. 

Koradabad,  city,  India,  p.  75,176. 

Xoravla,  prov.  Austria,    D  8,583,  p.  2,435.081. 

Xore'los,  state.  Mex..    Q  2,773,  p.  156,786. 

Morella,  city  Mexico,  p.  33.890. 

Morocco,  empire,  N.  E.  Africa.  Q  219,000,  p. 
(est.)  5.000.000.  •  Fez. 

Moscow,  city,  Russia,  p.  988,614. 

Mosul,  city.  Mesopotamia,  Asia.  p.  61.000. 

Motherwell,  town,  Scotland,  p.  20.423. 

Mnlhanser,  city,  Alsace-Lorraine,  Gcirmany, 
p.    82,986. 

Munchen  Oladbach,  city.  Prussia,  p.  53,662. 

Munich,  •  Bavaria.  Germany,  p.  499,959. 

Munster,    prov.    Ireland    (inc.     Clare,    Cork, 
Kerry,    Limerick.    Tipperary    and    Water- 
ford  counties),   D  9.481,  p.  1,075,075. 
MunMter,  city,  Prussia,  p.  57.135. 
MurclM,   city,   Spain,   p.   108,408. 


Xntoat,  *  Oman,  p.  40,000. 
Xuttra,  city,  India,  p.  59,574. 
Mysore  (sorO,  state.  India,   Q   27,936,  p.  5,« 
638.4^.  —  lU  *  p.  68,151. 

IS[ 

Nafata'ki,  city,  Japan,  p.  107,422. 

Vagoy'a,  city,  Japan,  p.  244,145. 

Vagpur^,  city,  India,  p.  124,699. 

Namangan',  city,  Rus.  Turkestan,  p.  61,906. 

Ka'mar,  city,  Belgium,  p.  32,110. 

Kanoy,  city,  France,  p.  102,500. 

Nanking,  city,  China,  on  Yangtse  R.,  p.  250.- 

000. 
Nantes,  city,  France,  p.  128,300. 
Naples,  city.  Italy,  p.  644.067. 
Nashville,  *  Tenn.,  p.  80,865. 
Natal.  So.  Africa,  So.  of  Transvaal,  British 

colony,  inc.  prov.  of  Zululand,    Q  ^.019, 

p.  902,365,  •  Pletermarltzburg,  p.  sf4.595. 
Nebraska,    No.    central    state,    Q    77,510,    p. 

1,066,300,  •  Lincoln. 

Incorporated  cities  and  towns  of  1,000  pop. 
or  more  in  1900: 


Albion  1,369 

Alliance    2,535 

Ashland    1,477 

Auburn   2,664 

Aurora    1,921 

Beatrice  7,875 

Blair  2,970 

Broken  Bow...  1,375 
Central    City..  1,571 

Chadron  1.666 

Columbus    3,522 

Crete    2,199 

David  City....  1,846 

Edgar  1,040 

Fairbury    3,140 

Fairfield  1,203 

Falls  City 3,022 

Fremont  7,241 

Friend  1,200 

Fullerton  1,464 

Geneva    1,534 

Grand  Island.. 7.554 

Hastings    7.188 

Havelock  1.480 

Hebron  1.511 

Holdrege    3.007 

Humboldt   ....1.218 

Kearney  5,634 

Lexington  1.343 

Lincoln  40,169 

McCook    2.445 

Madison  1.47 

Minden   1.238 


Neligh   1,135 

Norfolk  3,883 

North  Bend...  1,010 
North  Platte.. 3,640 

Oakland   1,008 

Omaha  102,566 

O'Neill    1,107 

Ord   1,372 

Pawnee  1,969 

Plattsmouth  ..4.964 

Ponca    1,043 

Red    Cloud....  1,554 

St.   Paul 1,475 

Schuyler  2.157 

Seward    1,970 

Sidney  1,001 

South  Omaha  26,001 

Stanton   1.052 

Stromsburg  ...1,154 

Superior  1,577 

Sutton  1,366 

Tecumseh   ....2,006 

Tekamah   1,597 

University 

Place    1,130 

Wahoo  2,100 

Wayne    2,119 

Weeping 

Water    1,156 

West  Point....  1,890 

Wilber  1.064 

Wymore  2,626 

York  5,132 


D 
P- 


32,730. 

a    110,700, 


p.  42.335, 


Nebraska  City  7.380 

Negapatam,  city,  Ihdia,  p.  56,456. 
Negros,  Isl.,  Philippines,   Q  3.300. 
Nepal,  kingdom  in   the  Himalayas,  Asia, 

54.000,   p.    (est.)  5,000,000,  *  Katmandu, 

50,000. 
Netherlands,    The    (Holland),    kingdom,    W. 

Europe,     Q    12,648,    p.    5,103,924,    *    The 

Hague. 
NeaiUy,  city,  France,  p. 
Nevada,  Western  state, 

•  Carson  City. 
Incorporated  cities  and  towns  of  1,000  pop. 

or  more  in  1900: 
Carson  City... 2,100 

Reno    4,500 

Virginia  City.. 2,695 
Newark,  N.  J.,  p.  246,070. 
New  Bedford,  Mass.,  p.  62.442. 
New  Britain,  Conn.,  p.  25,998. 
New  Bninswick,  prov.  Canada,   Q  28,200,  p. 

331.093,  •  Fredericton. 
New   Caledonia,   isl.,    So.    Pacific,   Fr.   penal 

colony,   n  6,000,  p.  52,756,  •  Noumea. 
Newcastle,  Pa.,  p.  28,339. 
Newcastle-upon-Tyne,  city.  Eng.,  214.803. 
Newfoundland,  Isl.  G.  of  St  Lawrence.  Brit- 
lab,   n  42,200,  p.  216,616,  •  St.  John's,  p. 

29,007. 


GU£itt»tr  qfi  tht  tUortd 


si.    E, 

ludic.  belonpi  to   Ot. 
ad  Gcrmnny,  D  3W.0OO, 

New  OrHan., 

^rs"-" 

^-' 

A.m 

Naabua  21.8SS 

Incorporated 

'^ltl'«''aad  to«Da  or  1.000 

pop. 

Adim.  

■i-S 

log.on. 

H.IM 

lacoTvorMti 

.1.B11 

Fort    Edward.J.BSl 

S&'clS 

.4.148 

Amilerdam. 
Albeni    .... 

F-rankUnylllB 

Lang    Braacb.g.S72 

1,3*9 

'.i.yji 

UerchantTlllc  1.808 

Avon^ 

.1,«01 

Beverlr   .... 

Mlillind  Pnrlt.l.34S 

Balnbrldgo 

■KJ 

BalUlou   Spa 

.3.M3 

Glovfrsvine 

Brldceton    . 

Oowanda    ... 

Blagbamlon 

Green  talanC 

Orange    M,H1 

PaasBic  n,m 

:j;m8 

Hamburg  ... 

Pertb  Ambor'i'isn 

,2.110 

Hudson    .... 

Cham  plain 

.%.m 

.!.77S 

Souib  River...  .79! 

Clifton    Spg. 

Tenafly  748 

.!.M7 

,2.sn 

.I.OfiS 

Woodbury  ....4.(«7 
WoodMown  ...1.371 

cS,".'-"..: 

aallup   ..'.'.'. 

..3.5K 
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M0W  T< 

MonrU    1,442 

Mt.    Kisoo MM 

ML  Morris.,.. 2,410 
MC    Tcmoa.  .21,228 

Naples    1«0I8 

Newark    4U»7S 

Nev  Berlin... 1,156 
Newbars  ....24,»tt 
NewHsrtford  1.007 
Ncwpalu     1,022 

'  Rochelle  ..14,720 
New   York 

City    ....2,427,202 

MsDbsttaii  bor- 
onsh  ..1,S0,0I2 

Bronx 
borough  200,507 

Brook  Ijrn  bor- 
ough  ..1,1«.582 

Richmond 
borough     €7,021 

Que«DB 
borough  152.990 
Nisgsra 

Falls    19.457 

North    Olean..  1.549 

Northport  1,794 

North  Tarry- 
town     4,241 

North  Tona- 

wanda   9.009 

Nortbville    ....1.046 

Norwich     5,706 

Norwood    1,714 

Nunda    1.018 

Nyack    4,275 

Ogdensburg.   12,633 

Olean    9,462 

Oneida    6.364 

Oneonu  7,147 

Oflslnlng    7,939 

Oswego     22,199 

Oswego    Falls. 2.925 

Owego  5.039 

Oxford    1,931 

Palmyra    1,937 

Patchogue  2.926 

Peekskill   ....10.358 

Penn  Tan 4.660 

Perry   2.763 

Phelps    1.306 

Phllmont   1.964 

Phoenix    1,532 

Piermont   1,153 

PltUford    1.000 

PlatUburg  ...8.434 
Pleasantv'Ie.  1.204 
Port  Byron... 1,013 
Port  Cheater.  .7.440 
Port  Henry... 1,751 
Port    Jervla... 9,385 

Potsdam    3,843 

Pough- 

keepsle    24,029 

Pulaski   1.493 

.1.209 
.7.466 
.1.494 


.12,408 

..2,887 

1.061 

31,682 

.1,006 

1.601 

.1,558 


Rochester  ..ltt,808 

Rockton   1,062 

RockvUle 

Center    1,884 

Rome  15.848 

Rosendale  1,840 

Rouse  Point.. 1,675 
Sacketu 

Harbor   1,286 

Sag  Harbor... 1,989 
SL  JohnsTllle  1,873 
Salamanca   ...4,251 

Salem    1,391 

Sandy  Hill.... 4,473 
Saranac  Lake  2.5M 
Saratoga 

Springs 
Saugertles 
Schagbticoke 
Schenectady 
Schoharie   . . . 
Schuylenrille 

Sea    aiff 

Seneca   Falls.. 6.519 

Sidney  2,331 

Silver  Creek.  .1.944 
Slianeateles   ..1.495 

Solvay   3.493 

Southampton  2,289 
South   Glens 

Fails    2.025 

South  Nyack.. 1.601 
Springrille  ...1.992 
SUIlwater   ....1.007 

Suffem    1,619 

Syracuse  . .  .108,374 
Tarrytown  . .  .4.770 
Ticonderoga  .  1,911 

TivoU    1.153 

Tonawanda    .  .7,421 

Troy     60,651 

Trumansburg  1.226 

Unadilla    1.172 

UUca   56.383 

Valatie    1.300 

Walden    3,147 

Walton   2.811 

Wappingers 

Falls    3.504 

Warsaw   3.048 

Warwick    1,735 

Waterford     . .  .3.146 

Waterloo   4.256 

Watertown  .  21,696 
Waterville  ...1,671 
Watervllet    .  14.821 

Watkins   2.943 

Waverly  4,465 

Wayland    1.307 

Weedsport  ...1.525 
Wellsville  ....3,556 
W.  Carthage..  1.135 
Westfleld  ....2,430 
West 

Haverstraw  2,079 
Whitehall  ....4.377 
White  Plains. 7.899 
Whiteboro    ...1,958 

Wolcott    1.279 

Yonkers    47,931 


Randolph 
Rensselaer 
Rhinebeck 
Richfield 
Springs    1,537 

Kew  Zealand,  group  of  isls.,  S.  E.  of  Aus- 
tralia. British.  D  104.471.  p.  796.359.  • 
Wellington,  p.  37,441. 

Vganhwei,  prov.  China,  Q  53,000.  p.  20,- 
596.000. 

Nicaragua,  republic  of  Cen.  Am..  Q  49,200. 
p.  380,000,  *  Managua,  p.  25,000. 

Nice,  city,  France,  p.  125,100. 

Nigeria*  region  on  Oulf  of  Guinea,  W.  Africa, 
BritiBh.  Est.  area,  D  500,000,  p.  est.  25  to 
40  millions.  Divided  into  Northern  and 
Southern   Nigeria. 

Niigata,  city,  Japan,  p.  53,366. 

Nikolaiev,  city,   Russia,  p.  92.060. 

Nimes,  city,  France,  p.  74.601. 

ir/oobwang,  city,  Manchuria,  p.  60,000. 
Mirnhni-Jrorrorod,    city,   Russia,   p.   96,1M 


Ncrfolk,  Va..  p.  46»824.  —  Co.  Eng..  O  l.«7. 

p.  313.438. 
Norrkopiag,  city,  Sweden,  p.  40,472. 
North  America,  see  Amvioa. 
Northampton,  co.  Eng.,  G  814.  p.  207,467.— 

Its  *  p.   87.02L 
North  Carolina,  So.  AtlanUc  sUte.  Q  62,250, 

p.  1.893.810,  •  Raleigh. 
Incorporated  cities  and  towns  of  1,000  pop. 
or  more  in  1900: 

Marion    1,116 

Monroe   2.427 

MooresTil  le  . .  1.533 
Morehead 

City    1.3T9 

Morganton    . . .  1.938 

Mt.    Airy 2,680 

Newbem    9,090 

Newton  1,583 

Oxford    2.069 

Plymouth    ....1,011 

.  Raleigh     13,643 

Randleman  ..2.190 
ReldsviUe  ....3,262 
Roanoke 

Rapids    1.009 

Rockingham  .1,507 
Rocky    Mount. 2,937 

Roxboro   1.021 

Salem    3.642 

Salisbury    6,277 

Sanford    1.044 

Scotland 

Neck    1.348 

Shelby   1,874 

Southport    1.336 

Statesville    . .  .3.141 

Tarboro    2.499 

Wadesboro  ...  1 ,546 
Washington  ..4.842 
WaynesTille     .1.307 

Weldon     1,433 

Wilmington   .20.976 

Wilson     3.525 

Winston    10,008 

North  Dakota,   No.  Central  state,    D   70.795. 
p.    319.146.   *  Bismarck. 
Incorporated  cities  and  towns  of  1,000  pop. 
or   more  in   1900: 


Albemarle  .. 

..1,382 

Aaheville  ... 

.14,694 

Beaufort    . . . 

..2.196 

Bessemer  City  1,100 

Burlington  . 

..3.692 

Caroleen    ... 

. .1.706 

Chapel    Hill. 

..1.009 

Charlotte  ... 

.18,091 

Cherryville  . 

..1.006 

Concord    .... 

.  .7,910 

Dunn    

..1.072 

Durham    

..6,679 

Edenton    

..3,046 

Elizabeth  City.6.348 

Fayetteville 

..4,670 

Forest    City. 

..1.090 

Gastonia 

.  .4.610 

Goldsboro    . . 

..5.877 

Graham     

..2.«i2 

Greensboro 

.10,035 

Greenville   .. 

..2.565 

Henderson    . 

.  .3.746 

Henderson- 

ville    

.  .1.917 

Henrietta    . . 

..1.250 

Hertford     . .. 

..1.382 

Hickory    .... 

..2.535 

High   Point. 

..4.163 

Kings    Moun 

. 

tain     

..2,062 

Kinston    .... 

..4,106 

Laurinburg 

..1,334 

Lenoir     

..1,296 

Lexington    .. 

..1,234 

Louisburg    .. 

. .1,178 

McAdenville 

.1,144 

Bismarck  3,319 

Cando    1,061 

Casselton  1.207 

Devils  Lake...  1,729 

Dickinson    2,076 

Fargo    9,589 

Grafton    2,378 

Grand  Forks.. 7,652 
HiUsboro  ....1.172 
Jamestown    .  ..2,853 


Langdon    1.188 

Larimore  1.235 

Lisbon    1.046 

Mandan    1.658 

Mayrille    1,106 

MInot     1.277 

Park  River... 1.0S8 
Valley  City... 2.446 
Wahpeton    ....2.228 


p. 


CO.     Eng.,      D     2.007, 

states,    Brit    India, 
n   124,445.   p. 


Northumberland, 

388,069. 
North- West    Provinces, 

n    B.109.   p.    799.675. 
Norway,  kingdom.   N.   Europe, 

2,231,395.   •  Christiania. 
Norwich,  city,  Eng.,  p.  11,728. 
Nossi*Be  Island,  w.  coast  of   Madagascar,  of 

which  it  is  a  dependency.   Q  130,  p.  9,500. 
Nottingham,   co.   Eng.,    Q   826,  p.  274,684.    — 

Its  •  p.   239.753. 
Novara,  city,  Italy,  p.  47.300. 
Nova    Scotia,    prov.    Canada, 

459,116,   ♦Halifax. 
Novoteherkask,  city.  Russia,  p 
Nuevo  Leon,  state,  Mex..   Q  23.592,  p.  807.856. 
Nuremberg,     city,     Bavaria,      Germany,      p. 

261.022. 


D    20,600,     p. 
52.005. 


O 


Oakland,  Cal..  p.  66,960. 

Gazaca,   state,    Mex.,    D    35,382,   p.   878,002.  - 

Its  •  D.  32.437. 
Qdense,   city,   Denmark,  p.  30.277. 
Odessa,   city.    Russia,   p.   405,041. 
Offenbach,  city.  Hesse,  Germany,  p.  39,406. 


C€^wtt99r  oy  ihm  tt/ortd 


OUo,  No.  Central  itsla, 


ir  mare  Id  UOO; 


,<Ma,   p.  4,1ET.- 
uid     towu     a(     1,0M 


Ada     .-  - 

AdaTiton   l.Sia 

Akron    U.7a 

AlIiMDce    i.mt 

Antwerp     1,206 

Arcanum   1,2S 

AihUnd    *.m 

AibUbula  ...II.HS 

Albene     LOW 

Barbcrton  ....4.SH 
BHrn»TlLle     ..3.731 

BatavlA     1,D2S 

Bedtonl    1.48S 

Bellfilre    9.«1£ 

Bellerontalne    G,M« 

fiellcTue  1.101 

BellTllle   1,03B 

Berea     i.5I0 

BlancheBler    ..1.788 

Blufflon    1,783 

Boni]    Hill 1,081 

Bowline 

Green    i.Kl 

Bradford    1.2M 

Bradner    1,14S 

Brldgrporl    ...a.tSl 

Brran     3.131 

Bucjrrus   tJW 

BTeavMIe    1.281 

Cadli    1,75G 

Cambridge  ,..8.M1 
Canal  Dayer..G,tZ3 
Canal  Fultaa.. 1,171 

CanloQ    30,«tl 

Cardlngtan   ...1.3H 

Carrol(ioQ".!!;ii271 

Carlbage    1.569 

Cedarvllle    ....1.189 

Cellaa    Z.SIS 

CbaBrlD   Falls.  1.B8* 

Chardan    1,300 

CblcBBO  Jet. ..2.318 
Cblllkotbe  ..12,«« 
ClDclnoBll  ..32&.»<n 
CIrclevllle  ....0,991 
Cleveland    ..881,708 

Clevea    1.32S 

Clyde    Z,filB 

Coalgrove    1.191 

CoaltoQ    l,S2& 

College  Hill. .1.104 
ColllQwood  ...3,039 
ColumblBHB  ..1,339 
Columbui    ..IKi.HO 

QroTc     1.93S 

Conneaut  7,133 

Conllnealal    ..I.IOt 

Cnrn1n»     I,«l 

I    ....G,173 

Crestline    .'.'.'.'.i,ta 

Falls    3.1M 

DartOD    8G,333 

DetUnce  7,G79 

DeGraff    t.lM 

Delaware  7.940 

Delphoe    1.B17 

DelU     1,230 

Dennlson    3.708 

Deshler  1.018 

Darlestown    ..l,OGT 

Dresden    1.000 

Dunkirk   1.223 

E.  CI*Telatiil..2,7ST 
B.  Liverpool. IG. US 
E.  PaleBtiae...3,m 
..3.16S 


Eaton  . 
Edgerton 


ETanston  l.ni 

Falrport  1,078 

Fladlar    iT.Sll 

Forest   l.US 

Ft.   RecoTery-.l.OST 

Foatorla   ^.130 

Franklin    2,T» 

Fremont    8.U> 

OaltOD   T.zn 

Oalllpolts i.ax 

Oaraturills    ..1,14t 

Geneva    2,311 

Qeorgetown  ..1,829 
German  town  .1.701 
Glbaonburg     ..1,T81 

airard    2.030 

Gtendale     1.M6 

Glenvllle    0,G88 

Olouster  2,106 

Grafton     1,088 

Granville   1,425 

Oreenfleld   ....3,979 

Greenville  E,M1 

Hamilton    ....23.>14 

Harrlaon    t.4M 

Hartwell    1,831 

HIcksvllIe    ....2.620 

HIIKboro  t,£3I> 

Holgate    1.13T 

Hubbard    1,130 

Huron   1,T0« 

Hrde  Park... .1,811 

Irondale   1.130 

Ironlon   ll,86t 

JackaoD    4.SI1 

jBcksonvllle  .1,047 
.  .1,106 
.,1,319 

..1,174 

4,H1 

Kenton    8.051 

Lancaster    '.'.'.'.i.in 

Lebanon     2.887 

Leetonia    2.T44 

Leipalc    I.TIO 

Uma    21,723 

Lisbon     3.330 

Lockiand   2,896 

Logaa    3.480 

London    3.511 

Lorain  10.028 

tx>udony|]le  . .1.681 
Louisville    ....1,374 

Loveland    i,26U 

LowellTtlle  .. .1.137 

McCorab  1,196 

McCaDoelf- 

vllle   i.se 

MadlBonvllIa  .3,140 
MsnEbeeler  ...8.003 
ManiBeld  ....17.040 

MBrletta  13,318 

Marlon    li.Wl 

Ferry  T.T80 

Marravllle 3,048 

Masallloa   ....11.944 

Maumee    1.K8 

UechanlCBV'le  1,01T 

Medina   1,231 

Mlamlsburg  ..3.941 
HIddleport  ...l.TM 
HIddletown    ..9.tlG 

Mllford   1,119 

irg    ..1,998 

Cftr- .1,110 

Minerva    1,100 

Mingo   Jet 1.961 

Minster    1,485 

MoaroevlIIa  ..1,111 
Montpeller  ...l.sei 
Ut.  ailead....LS2S 
Ht.    Usaltbr..l,IH 


Napo 


I   Oily.. 


New   Bremen.. 1. 318 

Newburg    6.909 

New  Comers- 
town   2,059 

New  Lenlngion 

New    London, '.lIlSO 
New    Phllad.'l- 

pbla     0.218 

N.    Slcbfflond.I.9I« 
N.  StralLsv-le  1,303 

Nlles     7,468 

Nortb  Am- 
herst      1.758 

Korth   Balti- 
more     3,681 

Norwalk  7.074 

Norwood    6.480 

Oak   Harbor.. .1.031 

Oberlln    4.082 

Orrvllle    1.901 

OlMwa    2,322 

Oxford    2.009 

Falneatllle  ...5.024 

Paulding    2.0SO 

Fame    1,336 

Pembervllle  ..1.081 


Flqua 


12,172 


Plain  City 1.433 

Pleasant  City.  1,006 
Ptymouth    ....1,161 

Port  ClinloiilililSO 
Porlsmoutb    .17.870 

Reading    !.'.'.'.'Xmi 
Rlchwood    ....1.640 

Hlpley    .2.24S 

Rockford    1,207 

Rockporl    3.038 

Rocky   River.. 1,319 

Rosevllle    1,207 

Sablna     1.181 

St.    Bernard.. .3.384 
at.     Clalrsv'le.  1.110 

SL    Marys 6,359 

at.    Paris 1.222 

Salem    7,682 

Okayama,   i^lty.  Japan 

Oklaboms,    ter.     So.    < 

39.030.   p.  398,331.   • 

Incorporal    " 

BlackwelV 
Cbaodler 
Elreno  .. 
Enid   

HennmeV 

Klngfleber 
Newklrk 


Sallnevllle  ...1,363 
Sandusky  ....19.861 
Sclo     1.214 

Sbelby  ...!!!!!4',8S5 

Bbreve    1,043 

Sidney  6.888 

Somerset    1,134 

8.  Brooklyn. ..2,343 
S.  Char  lesion.  1. 090 
Spencervllle  ..1.874 
Springfield  ..38.253 
Sleubenvllle  .14.349 

Stryker  1.208 

TlfBn     10.989 

Tippecanoe   ,. .1,703 

Toledo     131.821 

Toronto     3.52< 

Uhrlcliivliie"!4!e82 
Union  City... .1,282 
Upper  San- 

Urbana    .'".'.'.'.^.im 

Vermilion 'i!!!l|l84 
VeriBlUea    ....1.178 

Wapa)ioneIa"!3!916 
Warren   8,539 

Houae    6.761 

vllle    1,092 

Wauaeon   2.148 

Wel]lngton"!!!2[094 
Wellaton    8,045 


ervllle 


1,402 


WlUlamaburg  1,002 
Willougbhy    ..1.763 

Wlnton   Place'!l!219 
Woodsfleia    ...1,801 

Woosler    8.063 

Wyoming  1,450 

Xenia    8,696 

Yellow    Spgs... 1.371 


Zanes' 


a  1900: 


Oklahuma 

City    10,037 

Pawnee  1.464 


Weatberford    .1.01 
id-duchy.     D    1.479, 


Old    Marghelan,    city,    Rus.    Turkestan .    p. 

36,592. 
Omaha,  Neb.,  p.  102.665. 
Oman.  Ind.    itate,  S.  £.  Arabia,  D  83,000,  p. 

1,500.*00.  •  Muscat. 
Omak.  cliy.   Siberia,  p.  37.170. 
Ontario,   prov..  Canada,  □   232.000,  p.   2,10T,- 

Oportoi  city.  Pnriugal.  i 

e  River  Colony. 
,    AfrlcK, 


•  Bloemtontelo. 


GwB0t**«r  cf  ihm  Wcrtd 


Or*f«,  Wenern  bUH,    D   »«.<»'>,  p.  *13,638. 

*  Silsm. 
Incorponited  citio  onil  town*  at  1,000  pap. 


Dallu 


lallli 


Cltr....S.e«  Medrord    . 

Penlloton 


...3.23«  Portland    .. ..»!),«:£ 

Fomt    OroTO.l.OW  Roaeburg  1,8M 

OraiitB  Pau...E,ZSO  Salem    4.1S8 

HsppDor  1,1«  The   D&llw....S,(tt 

Oral,  CUT,  RuMla.  p.  SS.SSt 

OieoboiB,  clt7.  RuMla,  p.  Ti.T-tO. 

OrlMba,  elty.  Hrilco,  p.  3I,B13. 

OrlMU,   c\lj.    France,   o,    8(1.619. 

Oaaka.  city,   Japan,  p.  8il,i3£. 

Oah,  clly.  Ru».  Turk  Mian,  p.  X.KU. 


M 

lorn.  p.  38.4 

taohOMi,  eltr,  lledco,  p.  : 
FadUB,  dtr,  lUlr.  p-  si.Ti 
PaliUr,  dir.  Scotlaud.  p. 


Panar.  lal.,  Pbllipplne 
ParaBaar.  ripublic.  l 
TOO.OM  •  AauDdon 
Paiamar'tbo,  ■  Dulch 
Parli,  •" 


,     □    M.000.    I 
p.  31,»)0. 


Pawlucket,  R.  1..  p.  M.aSL 

PakluK,   *  Chln?ae  Smplre.  p.    r«>Ft.)  1,100.000. 

Palaw   (Palao)   lalandt,   group   In  N.   PaclDc, 

Pelataa.  dly,  Braill,  d.  <I.69I. 

___^-_^.     __       „-_,__      ,-,    ...     p_    g7,BiO.— 

],    a    15.215, 

and  luvQB  ot  1.000  pop. 

Berlla    1,030 


AllegbenT    ..129,99$ 
Atloona  '.Wm 


Apollo   2,924 


Betblebem 


7,293 


BlalrSTlllc    ....3.3Sli 


r    4,10e  Brldgeporl  (UoDl- 

iboTO  ...1.482  gomery  Co.}.. 3.097 

(■  2,3«  Bridgewaler  ..1,347 

r  FallB.tO,Cili4  BrjBiol 1,101 


Bedford   ... 

Bftletatiie 
Bel  lever  nor 
Bellevue  .. 
B«llwood  . 


Builer 10,^3 

California 2.00) 

Cainbrld(aSp'al,49S 


'.'■S 

Clarendon  ... 

.2.001 

Homeatead   ... 

Corapou.  .... 

■\'^ 

Darbr  

HlHUi^'inB    .... 

.M6S 

J;',iiX> - 

Uwood  Cily. 

.:  ,243 

.  ;364 

MwtBTta"'"'*' 

.,4)9 

MeBdviiie"'.:".: 

Qlrardvllle  ... 

..3,666 

.i.ua 

GtuB^tfr  <if  ih9  tUorld 


747 


...1.07  St    Uarri... 

Hoouo  1.ZZ7  Bnn 

Uorrlsdlle  l,31t  ScburUlU 

ItL  Carmel U,i;»  Uftven  .... 

Ut.  Holly  eii'a, .1,329 


Ht.  Oliver 


BeUmgroTe 
.    8«wlcUsT    '. i;H) 


Mt.    CdIod I,US6  SbUDoUn    UJOl 

UuacT   I.iiai  ebvoD     8,«U 

Nkotlcoke   1Z.1I8  Shuun    Hill l.OM 

Nuu-MIi  !,SM  8h«rp«bar«  .       '"* 

NcBcopeck   UOO  SbarpivlUa  . 


beradsn  . 

1     Shlclumnny 

Now  Cumiwr-  Sblppsasburi 


New    BUgllloli.  '. 


Norlbumber- 
latm   


..I,J4S      S[.r 
.1,287     t=|.r 


..I.Ht 
l.OU 


NoMb  WMtlIng-  sr..;r,„;               .HOW 

ton I.ITJ  --|r|..,.    i;-...f....l,00t 

North    Yor* I.ISB  sr.L.-b:,i„        .  ..l.Od 

Norwood    1,186  SCroud(burc     ...S,4&0 

OakdBl*  1.14T  SuKU-    Notch. ...l.StT 

OaklftDd    1,001  Summit   Hill. . .  .I,t8l 

oakmoDt isn  '~ 

oil   citr ISM* 

Old    Forga S.UO    o-.-o.c  • 

Olrphut    e.UO  SwoTsmllle  ...XtU 

Orwlisbara    I.EIB  Tuiuqiu  ..        "~ 

OkmU  (Cleu-  TareBttim    . 

Bald   Co.) I.naa    T>Tlor   

OxtoTi   l,<ai     Throop  

Falo  Alto 1,107     Tldloute   i,ui 

Parker-i  Land-  TltuiTlIIS  i.m 

inr   I,in0     TowandA i.ta 

Parksraburi  ... .1.788     Tower  Cltr I,1S7 

Pamaanu  1.7*1     Tremont 1,WT 

Psnona    t.ta»     Troy 1,4E0 

PattOD   !,«G1  Tunkhaimock   ..l.IOE 

Pan  Arsyl t.lU  Turtle  Creek. ...S.2SI 

Peudaburg  l.On     Tyrone.. S.M7 

Parkule   1.903     Union  CUT- U04 

Philadelphia  1,B3.«8T  Union  town  (Fay- 

Phlllpaburg    ....I,MS        ette   Co.)   7,144 

PboanlXTlire  ....S.lM     Upland.. I.lJl 

PlQBIcro»e    l,OSt  VandergrlH.  ....t.07S 


...i.no 

..3,811 


...5,471 

..(.nil 

. .  .1,104 


grttt 


...S21.618         Helgbia I.IIO 

....1!,5M     Verona 1.S04 


Polk    1.03T  Washtngion  (Waah- 

Port  Allegaoy.-.l.BSl  Ington  Co.),  ,..T.«70 

Port    CarboD. ...2,188  Wauontowa   ,...1,888 

Port  Vue l,Bin  Wayneaboro   ....E.8M 


Reading T!i.9<n  Weat  Coniho- 

Rfld  Lion I,33T        hocken     1,»68 

Reuovo    4,082  Weat    EaatoD...  .1,000 

Reynoldivllle    ..3,435     Wpitfield    1.100 

Rldgway   3.E1G  Weat   Haiel ton.  .1.618 

Ridley  Park 1,234  West  Liberty. ...1,281 

■--   SprlDg.l,3('  -—  "— —        -'" 


,.1,S&4    Wnt  Waahlng- 

1,108        ton  *,«8 

Royanrord   1,607    Weit  Wyoming  1.144 


Wblle  Haten....l,M7  WlBlon    J.42& 

Wllkoabarre  .. .51,721  Womeladorr    ... .1,128 

Wllklnaburg    ..11.888  Wrlgbtaville  .,..2,28< 

WUllauaport   ..28.757  Wyoming  1,900 

WlllUmatown    -.2,031  York   11,708 

Wllmerdlng    ....4.178  YorkvlUe    1.12S 


Perth,  town,  Scotland,  p,  32,872. —• 
Para,  rppub'lir.  Bo,'  Am,,  □  l»5,m  | 
Parogta,  city.  I 

Pfonhelm.   city.    Badeu,   aermany,   p.    31.345. 
PhlladelpblB.  Pa.,  p.  1,293.697. 


m„ti^  : 

...11.500. 

•?.*bT'.. 

NMbate 

3.S00 

ISl.::. 

,..40.000 

:::i7;ooo 

..,15.240 

•     G.  Ru 
Italy,  p 

1.400 

Principal  cl 

Manila     .... 

^^ 

BaUngas"[. 

&V,::: 

Phlllppopollt, 

r,r  ■■ 

34.oeo 

Carcar"*! 
Calbayog 

33.180 

30.800 

M.»0 

.068. 

.    dermuiy,    p.    24.- 


Tlifc   rity,    Italy,    p.    68,667. 
PlttabnrK,  Pa.,  p.  121,818. 
Planes,  i^ity.   Saiooy,   p.   55,1SI. 
Flymonth,  cliy.   Bog.,   p.  107,509. 
Foltlera    (or   Polctlcral,    elly.   France, 


dty.  Auslrla. 


Ponee,  city.   Fori 


.n-Prlsce,  *  Haiti.  | 


Porto  Klco,  IeI.  Wrai  Inillt-a,  E.  of  Haiti,  ter. 
ol  V.  s.,  nr.n  I  liuludlng  Islets  ot  Vieques, 
Culrbra,    Mona  and  Muertoa)   □   3,606,  p. 


Caguaa    5.450      San    J 

Quaysma   5,334      Yauio 

Port  Bald, 


Port  Bald,  city,  Egypt,  p,  42.095. 
Portamontli.  city,  Bng..  p.  180,180. 
Portugal,  kingdom,   S,  W,  Europe.   D  14,628, 


p.  6,630. 
Portngneis   Oulnaa,    W.    Africa,    D    *■* 

820,000. 
SortBgneae  Weit  Africa,  sh  Asgola- 


T4S 


Ca»€tH9r  «if  tfo»  tOortd 


tttw**.  mir.  AtuHrU.  p.  iMAti. 
rrMMD.   "IIT.    Ki.«..   p.   Ul>t7 
VtMsrU,  •  TraDinur.  p.  iwl.li^i.)  W.OOO. 
Frlne.  tAm^rt  l«l*oJ,  (J    "t  Mi-  1^2jc«i 

Cbulotulowu.  __ 

rntidaoM.  •  R.  !..  p    mm-  ,,  _ 

rrsMiA,  0*r.  kinsdom,   □  iM.ra.  p.  U.ta.- 

m,  *  Banin. 

rnsBTil.  ellf.  Ao«lrt«,  p.  W.eiK^ 

(MbK,  .UU,  Mt-IL.  D  13,2«,  p-  !«,«».  -  lu 

•  t),  M.f.n. 

rmblo.   (V,|u.,   D.    ■»,ltJ7. 

I-ii.rto  Ptlnilpe.   ■■ti>'.   <  uhi".   P.   -iSJjl-       _ 

Puol.b,  l.Piv     Hrli.   Indln,    [■_]    W.m.   p.  M,- 

«I>,)M. 

PDBJst,    Hiatal,    Brit.    India.    Q    tZ,W>.    p. 

Q 

ftlabMi.  pfor.  r»iia(«,  p  347,S.y),  p.  1,S20,97<, 
au/'r'ij'"!.'i''''' ,'■.'''''■.'. I  "^..tu,'  'a  S88.4K,  p. 
anarat*!  I  3,5S«.  p.  2i4,8«.  — 


Saolne,  Wtii.,  p.  t>.va. 

Badner,  ™,,  Walei,    n   tJi,  p.  M.aSS. 

KaJpuUM,  male,   Iiidta.   □    128.0:2.  p.  9.M1,- 


Sampur,  i 


India,  p.  TT.ntZ. 


„ IrolBPd.    p. 

Bttlabon,  Pity,  llavarla,  Oormany,  p.  41,471. 

Havanna,  i-My.  Italy,  p.  mt.oec. 

Baa_dtiit,     i'a„     |),     JH.Ml.  -  town,     Bog.,     p- 

KacVio  M  Calabria,  ■  itr,  Italy,  p.  «.6«i. 

XanlD  nall-EmlllD,  '  \\y.  Italy,  p.  WM'i. 

SanDai.  oKy.  iTm....  p.  ea.S37. 

Xaunlon.    Iil..    *V'    irii:ea    E.    of    Madagaacar. 

bil."!!,.     (u     ri. ?.     D    ^.     P-     '"-"!■ 

Ctilrr    IOWI1-,    SI      Denla,    St.    l>1erre,    St. 

~  ■    ■-  -  ■   ■  I.  "Oar,    ortnclpallty,    D 

'*VS.  p^'iillM 

Sanl.  city,  ftu 
Utlma.  I'iiv,  K 
Shcir  M I    ' 


Slia.   <'|[y.    Ril*ll>. 


Ro^tIl!r.."i    ",'*!:  E-ranr^^.p.  Sll! 


SndolitaJt.  •   Schs-arzburs-ttadolsladt.    Ott- 
Komajiiiu    kingdom.   E.   Eufopt.    D  oO.WO.  p. 


flaiiiiaw,  MIcb.  p.  a,Ui. 

B^arappni,  city,  India,  p.  d.SSO. 

Bakal,  city,  Japan,  p,  52.!0S. 

Salem,  city,   India,    p.  TQ,$2T. 

Balano,  city.   luly,  p.  S9,2S9. 

Salford,   cKy,    Eag,,    p.   22a,%6, 

Balaolca,  city,  Turkey,   p.  106.000. 

Kalop    CO..    Eng.,    a    1,513,    p.   MS,I»T. 

Baltfllo.  city.   Mexico,  p.  26.801. 

Halvador,    ropubltc.    Cen.    Am.,    D    T,M6,    p. 

S0J.&34.  *  SaD  Balvador,  p.  &0,M0. 
Baliburr.  prov.  Anatrla,   □  !.7CT,  p,  193,147. 
at.  Croix,  ial,   Weat   Indlea.  belonga  lo  Den- 


llBi,    D   47, 


St.  Den ,    , 

Bt,   Etlanoa.  city,    FroDce,  i 

St.  Satena.  town,  Bng.,  p,  84.110. 

St,   lahn,    city.   New    Brunawlck,    Canada,   p. 

40,711,  -  III.  Weat  Indlea,  belosga  to  Den- 

niark.  O  J3.  p.  1,000. 
St.  Jeaeph,   Mo.,  p.   101,079. 
St,  I«uU.  Md.,  d,  t,lb.i3S. 
Sta.     Karia,     No.     coasi    of    Madagaacar    ot 

whtcb    It    Is  a   dependency,    D    M.   P.   »,- 


Bt,  Thomai.  I 


Bamoi,  Ial,  Medlti 

ity,  n  it«,  p. 

Ban  Antonio,  Tei 


ucan.  Turkish  prluclpaN 


San  Lull  Potoal,  atate,   Mexico.   Q   ^,316,  P' 

Ban    iiarlno,    republic.    Italian    pen..    Q    23. 

p.   9.500. 
danU  Orni,  city,  Canary  III.,  p.  33,421. 


Banto  Domingo,  rpimlilii-.  Is),  ot  Haiti,  n  ig.. 
m.i,     !■     «l'i.(nKi,     ■    Santo    Domingo,    p. 

SaraJeTO,  •  Bosnia  and   Herzegovina,    p.   33.- 

m. 

Saratov,  city,   ttuisla.  p.  137.109. 

Sarawak,  (cr.  on  N.  W,  coaai  Borneo  IBrK.), 

D   M.OOO,  p.  BOO.OOO,   •   KucHIng, 
Saakatobawaji.  ler.   Canada.    D   114.000. 
Bai'aarl.  citv,  Italy,  p.  11.208. 
SavanDah,  Qa..  p.  &4.!tt. 
Baia-Altanbnrg,  Ger.   duchy,   n   SIL    p.   194.- 


GaxeHter  o^  fh*  ^ertd 
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iaza-Weinuur.  Oer.  grand-duchy,  D  1.388,  p. 

3e2,018,  •  Weimar. 
Saxony,  Ger.  kingdom,  C   6.787.  p.  4,199,758, 

•  Dresden. 
8chaamburf-Llpp«,   Ger.  principality,   Q   131, 

p.  43.132.  *  Buckeburg.  p.  5,620. 
Scheneotady,  N.  Y..  p.  31.682. 
Schwanburg-Kndolatadt,  Ger.  principality.  Q 

363.  p.  92.667.  *  Rudolstadt.  p.  11.907. 
BchwariDiirg-SonderahAiiaen,    Ger.    priucipall- 

ty.   D   333,  p.  80.678.  *  Sondershauaen  and 

Arnstadt. 
Schwerin,  *  Mecklenburg-Schwerin,  Germany, 

D    36  Sl88 
Scotland,   pt.  of  Great  BrlUin,    D   29.784,  p. 

4.471.954.   •  Edinburgh. 
Scranton,  Pa.,  p.  102.026. 
Seattle,  Wash.,  p.  80.671. 
Sebaatopol,  city,  Russia,  p.  60,710. 
Sandal,  city.  p.  83,325. 
Senegal,  Fr.  colony,  in  W.  Africa,  bet.  Sahara 

and  R.  Gambia.   Q  115,800.  p.  2.000.000. 
Seonl,  *  Korea,  p.  201.000. 
Seraing,  city,  Belgium,  p.  39,102. 
Servia,   kingdom,   S.   E.  Europe,  p.  19,060. 

2.312.484.  •  Belgrade. 
Sevilla,  city.  Spain,  p.  146.209. 
Shahjahlnpur,  city,  India,  p.  75.662. 
Shanghai,  city,  China,  p.  586,000. 
Shansl,  prov.  China.  Q  66,700,  p.  12,211,000. 
.Shantung,  prov.  China.   D  55.500.  p.  36.248,000. 
Sheffield,  city,  Eng..  p.  380.717. 
Shensi.  prov..  China,    Q   74.000.  p.  8,432,000. 
Shiraz,  city,  Persia,  p.  50.000. 
Sholapur.  city,  India,  p.  74.621. 
Slam,    kingdom,    S.    E.    Asia,    Q    200,000,    p. 

5.000.000.  •  Bangkok. 
Siberia,  prov.  Russia,  Q  4,833,496,  p.  5,  727.090. 
Siena,  city,  lUly.  p.  31,367. 
Sierra  Leon.   Brit.  W.  Africa,  crown  colony, 

D   4,000,  p.  74.835.  •  Freetown,  p.  30.033. 
Si-gnan-fn.  city,  China,  on  Weit  R.,  p.  (est.) 

750,000. 
Sikkim,  India,  feudatory  state  in  Himalayas, 


g  2.818.  p.  30,458.  •  Tumlong. 
isla. 


Silesia,  prov.  Austria.   Q  1.987.  p.  680.529. 

Sinaioa,   state.   Mex.,    Q   33,671.  p.  256,858. 

Sioux  City.  Iowa.  p.  33,111. 

SlTas.  city,  Asia  Minor,  p.  43,100. 

Smyrna,  city.  Asia  Minor,  p.  201.000. 

Sofia.  *  Bulgaria,  p.  46,593. 

Sokoto'  Empire  (Fula).  included  in  Nigeria. 

Sokotra.  isl.   S.  of  Arabia  (BriUsh).   p  1,382. 

p.  12,000. 
Solomon  Islands,  E.  of  N?w  Guinea,  belong  to 

Germany  and  Great  BrlUIn.   p  12.000. 
Somali  Coast,  Africa.  Gulf  of  Aden,  British. 

D   68,000.  •  Berbers,  p.  30,000. 
Somerset,  en.,  Eng..  D  1.624,  p.  385,060. 
Somerville,  Mass..  p.  61.643. 
Sonora,  state,  Mex.,   n  76.900.  p.  189.158. 
Sonth  African  BepuDllc.   Boer  Republic,  So. 

Africa,    taken    by    British    in    1900.      See 

Transvaal  Oolony. 
Sonth  America,  sec  America. 
Southampton,   co..   Eng..    Q    1,466,   p.   377,118, 

—  city.   Er:g..  p.  104.911. 
South  Australia,  state.   Australia,    D   903,690, 

p.  362.595,  •  Adelaide. 
South  Bend.  Ind..  p.  35,999. 
South  Carolina,  So.  Atlantic  state,   D  30.570. 

p.  1.340,316.  *  Columbia. 

Incorporated  cities  and  towns  of  1.000  pop. 
or  more  in  1900: 


Abbeville    3.766 

Aiken    3.414 

Allendale  La^O 

Anderson  5.198 

Bamberg   1.533 

Barnwell    1,329 

Beaufort     4.110 

Bennettsvllle    ...1.929 

Blacksburg    1.285 

BlackvlUo    1,116 

Branchvillc    1,101 

Brookland    1.089 

Camden   2.441 

Charleston  66,807 


Cheraw    1.151 

Chester    4.076 

Clinton     1  S69 

Columbia    21.108 

Darlington    3.028 

Dillon    1.015 

Edgefield    1.775 

Florence     4.647 

Fort    Mill 1,394 

Gaffney    3.937 

Georgetown    . . .  .4,138 

Greenville    11,860 

Greenwood  4.824 

Lancaster  1,477 


South  Carolina.— Con;tlnued. 

Laurens   4.029  Spartanburg  ...11,395 

McCoU    1.311  Summervllle  ....2.420 

Manning   1.430    Sumter  5.673 

Marion    1,831    Union   5,40<J 

Mt.    Pleasant.... 2.252    Walhalla    1.307 

Newberry    4,607    Walterboro   1,491 

Orangeburg    ....4.455    Wlunsboro    1,765 

Rock  Hill 5.485    Yorkville    2.012 

South  Dakota.    No.   Central   state,    Q    77,650, 
p.   401.570.  •  Pierre. 

Incorporated    cities   and    towns   of   1,000   or 
more  pop.  in  1900: 

Aberdeen   4.087     Milbank    1.426 

Beresford    1.046    Mitchell    4,055 

Brookings    2.346    Pierre    2,306 

Canton     1,943    Rapid   City 1.342 

Deadwood    3.498    Sioux   Falls 10.266 

Dell  Rapids 1.255    Spearflsh   1,166 

Elk   Point 1.081     Sturgis    1.100 

Flandreau    1,244    Tyndall    1,167 

Hot   Springs 1.319    Vermilion     2.183 

Huron    2.793    Watertown    3,362 

Lead  City 6.210     Webster 1.506 

Madison    2,550     Yankton    4,125 

South  Omaha,  Neb.,  p.  26,001. 

Sottthsm    Rhodesia.    (Matabeleland    and    Ma- 

shonaland),  So.  Africa,   Q  192,000,  p.  462,- 

000,  •  Salisbury. 
South  Shields,  town,  Eng.,  p.  97.267. 
Spain,    kingdom,    S.    W.    Europe.    Q    197,670. 

p.  18.226,040.  •  Madrid. 
Spandau,  city.  Prussia,  p.  55,841. 
Spokane.  Wash.,  p.  36.848. 
Springfield.  *  111.,  p.  34.159.  —  Mass..  p.  62,039. 

—  Ohio.  p.  38.  253. 
Srinagar,  city,  India,  p.  122.536. 
Stafford,  co.,  Eng..   Q  1,142.  p.  879.618. 
Stavropol,  city,  Caucasus,  Russia,  p.  41.621. 
Steppes,   The,    prov.,    Russia,    D    908,073,    p. 

3.451.385. 
Stettin,  city.  Prussia,  p.  210.680. 
Stockholm.  *  Sweden,  p.  302,462. 
Stockport,  town,  Eng.,  p.  78.871. 
Straitii     Settlements.     Brit,     crown     colony, 

Malay  Pen.,    Q   27,083.  p.  512,342,  •  Singa- 
pore. 
Strassburg.    *    Alsace-Lorraine,    Germany,    p. 

150.268. 
Stuttgart,  •  Wurttemberg,  Germany,   p.  176- 

318. 
Styria,  prov.,   Austria,   D  8.670,  p.  1.356.058. 
Suchon.  city.  China,  p.  (est.)  500,000. 
Sucre,  *  Bolivia,  p.  27.350. 
Suffolk  (East).  CO.,  Eng..   Q  859.  p.  189,152.  — 

(West).  CO.,  Eng.,   Q  609,  p.   117.535. 
Sulu  Islands,   E.   of  Borneo   (U.   S.),    G    950. 

p.  80.000. 
Sumatra,   isl.,  Dutch  East  Indies,    O   161,612, 

p.  3,209,037. 
Sunderland,  city,  Eng..  p.  146,565. 
Superior,   Wis.,   p.    31.091. 
Surat,  city.  India,  p.  118,364. 
Surinam,  see  Dutch  Guiana. 
Surrey,  co.,  Eng.,   Q  707,  p.  519,521. 
Sussex    (East),    co..    Eng..    Q    822.    p.    261,691, 

—  (West),  CO..  Eng.,   Q   629.   p.   151,541. 
Swansea,  city,  Wales,  p.  94.514. 

Sweden,  pt.  of  kingdom  of  Europe.  Q  172,876, 

p.   5.097.402,    •   Stockholm. 
Sweden    and   Norway,    kingdom.    N.    Europe, 

n    297.321,   p.    7.328,797. 
Switzerland,  republic,  Cen.  Europe.  Q  15,976, 

p.    3.327.207.    •    Rem. 
Sydney,    Now   South    Wales,    p.    488,968. 
Syracuse,  N.  Y.,  p.   108.374,  —  (St.  SIracusa). 

city.   Sicily,   p.   26.346. 
Syria.  Turkish   prov.,   Asia,    Q    109.509,   p.   3, 

317.600. 
Sxabadka,  city.   Hungary,  p.  72.588. 
Szeged,  city,  Hungary,  p.  100,552. 

nr 

Tabasco,  state.  Mex.,  Q  10,072,  p.  133,926. 
Tabrli',  city,  Persia,  p.  180,000. 
T&Qoma,  Wash.,  p.  37.714. 
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TraloB.  cltT.  Pnan.  p.  UIJU. 

tastoBM,  titT.  Frmn«i  p,  l<7.ia>. 

ToBnoiac.  dir.  Fnacc,  p.  u.m. 

TeonAl.  eltj.  BelRiDn.  p.  M.8JS. 

Tosn,  dtjr.  rnna.  p.   B.SCT. 

Toruns.  clir.  iap*n.  p.  ».»K 

Trvit-Caaeatfa,  ppov..   Rmla.    c    KIK.    p. 

Tru'nul  Coloar,  So.  Afrtca.  BrtUib.  □  m  - 

139,   p.    1.0W.US,   •  Pretoria. 
Trmpui.  eltr,   Il»lr.  p.   51J)T. 
Trtbtiond.   cHj.   Aila  Minor,   p. 
Tranton,  •  N.  J,,  p.  7J.307. 
T™tI»o,  ritr,  lUlT.  p.  I6.9«. 
TiichlOQpoll,  cttT,  India    p.  104  d! 
TiiMte,  clt7.  Auatrla.  t>.  178,571. 
TrlBldad,   IeI.  No.  oC  Orinoco  R. 

-  -A.  p.  260.517,  •  Port  o(  Spi 

mi,  furl-'-'- "     '•-- 

...  800. 000. 
Trondlilem.  clly,  Norway,  p.  N  1S3 
Troy.  N.  T..  p.  60,SS1, 
Troy  SI.  clly.  France,  p.  £2.998. 
Tiarltiyi,  clly.    Runsla,  d.  ffi.SOT. 
Tncnmaii,  cUy,  Argentli 
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HI.OOO.  •  TuolH, 

y,  Itnly,  p    lin.Kio. 

«,  prov.  Uusslfl.  D  267.1H  p.  J.gM,. 

TsTkey   (or   Otioman    Empire)     Europe.    Aili 
and    Africa.     D    1,K90,00(I.    p.    40,000,000,    " 

TBrkoy,  European!    n  SB.'re!,  p.  «.08«.300. 
Turkey,    AsUIIc,    Q    660,394,   p.   i7,H6,S00. 
Turkey.    African    poibfbiIodi,     □    398.900,    p. 
l.aOO.000.  ■      .    !-■ 

Tntnlla,  lal.   Samoa  (U.  fi.).   D  6*.  p.  I,m,  • 
Trar,   city,    Ruula,   p.  £3,177. 
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Tyrol  and  Torarlberf ,  proy.  AustrlA,  D  U>- 
S24,   p.  979,878. 


TTdine.  city,  Italy,  p.  37.628. 

trganda,  protectorate,  E.  Africa,  British, 
140,000.  p.  (est.)  3.000,000. 

mm,  city,  wurttemberg,  Germany,  p.  89,304. 

Vlitar,  proT.  Ireland  (inc.  Antrim,  Armagh, 
Cavan,  Donegal,  Down,  Fermanagh,  Lon- 
donderry, Monaghan  and  Tyrone  counties), 
D   8,613.   p.   1,581,351. 

TTngaTa,  ter.  Canada,  D  456,000. 

TTnited  Kingdom  of  Groat  Britain  and  Ire- 
land, Europe,  Q  120,979.  p.  41,464.576,  * 
London. 

TTnitod  States  of  America,  area  (ex.  Alaska 
and  Hawaii)  D  3.622,933,  p.  (inc.  Alaska 
and  Hawaii)  76,303.387.  •  Washington. 

TTppor  Austria,  prov.  Austria,  D  4,631.  p. 
809  910. 

Vralsk,  city.  The  Steppes.  Russia,  p.  36.597. 

Uruguay,  republic.  So.  Am.,  Q  72.210.  p. 
900,600,  *  Montevideo. 

irtah.  Western  sUte,  D  84,970,  p.  276,749,  * 
Salt  Lake  City. 

Incorporated  cities  and  towns  of  1,000  pop. 
or  more  in  1900: 


American   Fork. 2. 732 

Beaver    1,701 

Bountiful    1.442 

Brlgham    2.859 

Cedar  1,426 

Bphraim    2.086 

Eureka   3,086 

Fairview    1,119 

Fillmore  City... 1.037 

OranUville   1.068 

Heber  1,534 

Hyrum    1.662 

KaysviUe    1.708 

Lehl    City 2.719 

Logan    6,451 

Manti     3.408 

Mercur    2,351 

Monroe   1.057 

Moroni    1.224 


Mt.     Pleasant... 2.372 

Nephi    2,208 

Ogden    16.313 

Park   City 3.759 

Parowan    1.039 

Payson    2.636 

Pleasant  Qrove.2.460 

Provo  City 6.185 

Richfield    1.969 

Richmond  1.111 

St.    George 1,600 

Salt  Lake 

City    63.581 

Sandy    1.030 

Smithfleld     1.494 

Spanish   Fork... 2.735 

Spring   City 1.135 

Springville    3.422 

Tooele   1.200 


irtioa,   N.   Y.,  p.   56,383. 

irtrocht,  city,  Holland,  p.  102,040. 


V 

▼alOAOia,  city,  Spain,  p.  204,768.  —  city,  Ven- 
ezuela, p.  38,654. 

YalladoUd,   city,   Spain,   p.   68.746. 

Valparaiso,  city,  Chile,  p.  143.022. 

VanoouTor,  city,  Brit.  Columbia,  p.  26,196. 

▼ama,  city,  Bulgaria,  p.  28,174. 

Vonosuola,  republic,  So.  Am.,  Q  593,943,  p. 
2.444,816,   •  Caracas. 

▼onioe,  city.   lUly,  p.   157.785. 

▼ora  Orus,  state,  Mex..  Q  29.201.  p.  853.892. 
—  city.  Mex..  p.  24.086. 

▼•rmont.  No.  Atlantic  state.  D  9.565.  p.  343.- 
641,  •  Montpelier. 

Incorporated  cities  and  towns  of  1,000  pop. 
or  more  in  1900: 


Barre  8,448 

Barton  1,050 

Bellows  Falls... M.337 

Bennington  5.6r>6 

BraUleboro    5.297 

Burlington   18,640 

Essex  Junction..  1.141 

Fair   Haven 2,470 

Hardwick   1.334 

Ludlow  1,4.S4 

Londonville  1.274 

Middlebury  1.H97 

Montpelier  6.266 

Morrisville  1.262 

Nowport    1,874 


Northfleld   1,608 

Proctor  2.013 

Randolph    1.540 

RIchford    1.513 

Rutland    .      >s.h11,499 

St.  Albans 6.239 

St.    Johnsbnry... 5.666 

Springfield    2.04P 

Swanton  1.16J 

Vergenues l,75i 

Waterbury   1.597 

Windsor  1.656 

Winooski  3.783 

Woodstock  1,284 


Verona,  city,  lUly,  p.  71.912. 

Venailles,  city,  France,  p.  54,432. 

Venriers,   city,   Belgium,   p.  52.496. 

Vovey,   city.  Switzerland,   p.   32.982. 

Vicensa,  city,  Italy,  p.  44.244. 

Victoria,  state.  Australia,  Q  87,884.  p.  1,196,- 

874.  *   Melbourne. 
Vienna,     •     Austria-Hungary,     4th     city     ol 

Europe,  p.  1,662,269. 
Villa  Elca,   city,  Paraguay,  p.  25,000. 
Vilna,  city,  Russia,  p.  159,568. 
Virginia,    So.    Atlantic    stale.    Q    42,450,    p. 

1,854,184,   •   Richmond. 
Incorporated  cities  and  towns  of  1,000  pop. 

or  more  in  1900: 


Abingdon    1.306 

Alexandria  14.528 

Ashland   1,147 

Basic    City 1.270 

Bedford  City. ..  .2,416 

Berkley    4.988 

Big   Stone  Gap.  1.617 

Bristol    4.579 

Buena   Vista 2.388 

Cape  Charles... 1,040 
Charlottesville.  6.449 
Clifton    Forge... 3.212 

Covington    2.950 

Crewe   1,329 

Culpeper    1.618 

Danville    16,520 

Emporia    1.027 

Falls    Church... 1.007 

Farmville   2,471 

Franklin    1,143 

Fredericksburg  5,068 
Front   Royal....  1,006 

Graham    1,554 

Hampton  2.764 

Harrisonburg  ..3,521 

Leedsburg 1.513 

Lexington  3.203 

Luray    1.147 


Manchester    . . .  .9.715 

Marion    2.045 

Martinsville.    .   2.38i 
Newport  News  19.63o 

Norfolk    46.624 

Petersburg    ....21.810 

Phoebus   2.094 

Pocahontas    ....2.7S9 
Portsmouth   ...17,427 

Pulaski    2.813 

Radford    3.344 

Richmond    85.050 

Roanoke    21.495 

Salem    3.412 

Saltville  ..1.051 

Scottsvllle    1.248 

Shenandoah    ...1.220 

Smithfield  1.225 

South    Boston...  1.851 

Staunton    7.289 

Suffolk   3.827 

Tazewell    1,096 

Vinton    1.438 

Warrenton   1.627 

West    Point 1.307 

Williamsburg   ..2.044 

Winchester    5,161 

Woodstock   1,069 

Wytheville    ....3,003 


Lynchburg  ....18.891 

Vitebsk,   city,  Russia,  p.  66,143. 
Vltoria,  city.  Spain,  p.  30.514. 
VladikaTkas,  city.   Caucasus.   Russia,   p 

843. 
VladiTOStok,  city,  Siberia,  p.    38,896. 
Voronezh,  city,  Russia,  p.  84,146. 
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Wakayama,  city,  Japan,  p.  63,667. 

Waldeck,  Ger.  principality,   Q   433,  p.  57,913, 

•  Arolsen.  p.  2,768. 
Wales,  pt.  of  Great  Britain.   Q  7.441. 
Walsall,  town.  Eng..  p.  86.440. 
Warrington,  town.  Eng..  p.  64.241. 
Warsaw,  city,  Poland.  Russia,  p.  638.209. 
Warwick,  co.  Eng..   Q  879.  p.  347,691. 
Washington,  Western  state,  O  69.180.  p.  518.- 

103.   •  Olympia. 
Incorporated  cities  and  towns  of  1.000  pop. 
or  more  in  1900: 


Aberdeen  3.747 

Anacortes     1.476 

Ballard     4.568 

Blaine    1,592 

Buckley    1,014 

Centralla   1,600 

Chehalls    1.775 

Colfax    2.121 

Cosmopolls     ....  1 .004 

Davenport     1.000 

Dayton    2,216 

Ellensburg    1,737 

Everett   7.838 

Fairhaven     4,228 

Hoqulam    2,608 

Montesano    1.194 

Mt.    Vernon 1,120 


New    Whatcom. 9.135 
North   Yakima.  .3.154 

Olympia    3,863 

Port    Angeles... 2,321 
Port  Townsend.. 3.443 

Pullman   1.308 

Puyallup  1,884 

Republic    2.050 

Roslyn     2,786 

Seattle    ...80.671 

Snohomish    2.101 

Spokane     36.848 

Steilacoom    1.015 

Tacoma    37.714 

Vancouver    3,126 

Waitsburg    l.OU 

Wallawalla    ...10,049 


Washington,  D.  C.  •  U.  S.  A.,  p.  278.718. 
Waterbury,  Conn.,  p.  45,859. 
Waterford,  city,   Ireland,  p.  26.743. 
Wei-Hai-Wei,  city  and  port.  Shantung,  prov. 

China,  leased  to  British  a898).   Q  270,  p. 

118,000. 
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Weliuur,  *  Saxe-Weimar,  Qermany,   p.  2f,- 

670. 
Weiibaden,  city,  Prussia,  p.  74,133. 
WeUinrton,  *  New  Zealand,  p.  37,441. 
Weat  Bromwioh.  town,  Eng.,  p.  65,172. 
Weatern  Australia,  state.  Australia,   Q  976.- 

920j_p.  182,553,  •  Perth. 
West  Hun,  city.  Eng..  p.  267.308. 
Weatmoreland,  co.  Eug.,  Q  783,  p.  64.411. 
West  Virginia,   So.   Atlantic  sUte.    Q   24,780. 

p.  958.800.*  Charleston. 
Incorporated  cities  and  towns  of  1.000  pop. 

or  more  in  1900: 


Anated    1.090 

Benwood    4,511 

Bluefleld    4.644 

Buckhannon    ...1.589 
Central    City....  1,580 

Ceredo  1.279 

Charles  Town... 2,392 

Charleston    11.099 

Clarksburg    ....4.060 

Davis     2,Z'A 

Elklns     2.016 

Fairmont    5.655 

Grafton    5.650 

Guyandot    1.450 

Ilinton    3.763 

Huntington    ...11.923 

Keysor    2.536 

Keystone    1.0K8 

McMechen    1.465 


Mannington  ....1,681 
Martinsburg    ...7,564 

Monongah     1.786 

Montgomery    . .  .1.594 
Morganto wn    ...  1 .895 
Moundsville    . .  .6,362 
New  Cumber- 
land   2.198 

New  Martin8V'e.l.089 
Parkersburg   ..11.703 

Piedmont    2.116 

Point  Pleasant.  .1,934 
Ravens  wood  . . .  .1,071 
Shepherdstown  .1,184 

Sistersville     2.971 

Thomas    2,126 

Wellsburg    2,lt8 

Weston    2.660 

Wheeling    38.878 


Wheeling,  W.  Va.,  p.  38.878. 

Wlcan,   town,   Eng..   p.  60.770. 

Wilkeabarre,  Pa.,  p.  51.721. 

Willlamsport,  Pa.,  p.  28.757. 

Wilmington,  Del.,  p.  76.508. 

Wilts,  CO..  Eng.,  n  1.375,  p.  271,372. 

Windward  Islands,  Brit.  West  Indies  (com- 
prise Grenada,  St.  Vincent,  the  Grenadines 
and  St.  Lucia),  toUl  area  Q  508,  p. 
159  793. 

Winnipeg,  ^  prov.  Manitoba.  Canada,  p.  42,- 
336. 

Wisoonsin,    No.    Central    state,    D    56,040,   p. 
2.069.042.  •  Madison. 
Incorporated  cities  and  towns  of  1.000  pop. 
or  more  in  1900: 


Algoma    1.73S 

Alma    1.201 

AntiRO   5.145 

Appleton    15,085 

Arcadia  1.273 

Ashland    13.«J74 

Augusta  1.256 

Baraboo    5.751 

Barron    1.493 

Dayfleld  1.CS9 

Beaverdam   5.12S 

Beloit    10.436 

Berlin    4,489 

Black  River 

Falls    1,03S 

Boscobel    1,637 

Brodhead    l,^i 

Burlington    2.526 

Cedarburg    l.C2t> 

Chilton    1.460 

Chippeway   F'ls. 8.094 
CllntonvlUe    ....Lfirni 

Columbus    2.349 

Cudahy   1.366 

Cumberland     ...1.328 

Darlington    1,808 

Delavan    2.244 

Depere    4.03S 

Dodgeville    l.fWT, 

Durand     1.4.=>S 

Eau  Claire 17..'>17 

Edgerton    2,192 

Elkhorn   1.731 

Ellsworth    1.052 

Elroy   1.685 

Evansvlllc    1.864 

Fennimore  1.035 


Fond  du  Lac. 15,110 
Fort  Atkinson.. 3.043 
Fountain     City..  1.031 

Glen  wood    1.789 

Grand  Rapids. .  .4.-19:{ 

Green    Bay 18.684 

Hartford    1.632 

Horlcon    1,376 

Hudson     3.259 

Janesville   13.185 

Jefferson    2.584 

Kaukauna   5.115 

Kenosha   11.606 

Kewaunee    1,773 

Kllbourne    City. 1.134 

La   Crosse 2S.895 

Lake    Geneva.  ..2,.'>85 

Lake   Mills 1.387 

l^neatftor    2.403 

LodI   1.06S 

Madison    19.164 

Manitowoc     — 11.786 

Marinette     16.195 

Marshfleld     5.240 

Mauston    1.71S 

MayvIIle     1.815 

.Mcdford    1,758 

Menapha  h.^fO 

Menominee    .').6nr» 

Merrill    8..''>37 

Milwaukee  ...2S.=i.3l5 
Mineral   Point. ..2.WI 

Mondovl    1.20S 

Monroe   3.927 

Neeedah    1.209 

Neenah    5,954 

Neilsville   2.104 


Wl8con8in.—Oon  tinned. 

New  Lisbon 1.014 

New    London 2,742 

New  Richmond    1,631 
North    Milwau- 
kee     1.049 

Oconomowoc    ...2.880 

Oconto    5.646 

Omro    1.358 

Onalaska    1.368 

Oshkosh   28.284 

Phillips  1.820 

Platteville    3,343 

Plymouth    2.257 

PorUge  6,459 

Port  Washing- 
ton     3.010 

Prairie  duChien  3,232 

Prescott   1.002 

Princeton    1.202 

Racine    29.102 

Reedsburg    2.225 

Rhinelander    ...4.998 

Rice  Lake 3.002 

Richland  C'nfr.2,321 

Ripon  3,818 

River    Falls 2.008 

Seymour    1.026 

Shawano    1.863 


Sheboygan    ....2t9iS 
Sheboygnn 

Falla    1.301 

ShuUsburg    1.250 

South  Milwau- 
kee   8,392 

SparU    8,565 

Spring   Valley... l.OZl 

SUnley  2.387 

Stevens   Point. .  .9,621 

Stoughton   3.411 

Sturgeon   Bay... 3.872 

Superior     81,091 

Tomah   1840 

Tomahawk   2.211 

Two   Rivers 8.784 

Viroqua   1.950 

Waterloo    1.137 

Watertown   8,487 

Waukesha    7.419 

Waupaca   2.912 

"Waupun    8.185 

Wausau   12,^ 

Wau watosa    2.842 

West  Bend 8.119 

Whitewater    ....3.405 
Winneconne    . . .  1,042 


Woonsocket,   R.   I.,  p.  28,204. 
Worcester,    Mass..    p.    118,421.     —    co. 

n    740,   p.   358,356.  —  Its  •  p.   46.623. 
Worms,   city,   Hesse,  Germany,  p.  33.175. 
Wuhu,  city,   China,  on  Yangtse  R..  p.  85,000. 
Wnrttemberg,  Ger.  kingdom,   Q   7,528, 

165,765,    •    Stuttgart. 
Wurzburg,  city.  Bavaria.  Germany,  p. 
Wyoming,  Western  state,  Q  97,890,  p. 

•  Cheyenne. 
Incorporated  cities  and  towns  of  1,000  pop. 

or  more  in  1900: 


Eng., 


p.  2.- 

68.747. 
92.531. 


Cheyenne    14,087 

Evanston   2,110 

Green    River....  1.361 
Laramie    8.207 


Rawlins 2,317 

Rock    Springs. . .  4.883 
Sheridan    1,56S 


Yarmouth,  Great,  town.  Eng..  p.  61,250. 
Yaroslovl,  city,   Russia,  p.  70,610. 
Yeisk,  city,  Caucasus.   Russia,  p.   36.446. 
Yekaterinburg,  city.  Siberia,  p.  65.488. 
Yekaterinodar,   city.   Caucasus.   Rus.,  p.  65.- 

097. 
Yekaterinoslav,  city,   Russia,   p.   121.216. 
Yemen,   Turkish   prov.   Arabia,    Q    77,200,   p. 

750,000. 
Yesd,  city.  Persia,  p.  45.000. 
Yonkers,   N.   Y.,   p.   47.931. 
Yokohoma,  city.  Japan,  p.  193,762. 
York,   Pa.,    p.    33,708  —  eo.   Eng.    (E.   W.   and 

N.   Ridings),     D    6,939,    p.    1,891.726.  —  its 

•  D.  77.793. 
Youngstown,   Ohio.  p.   44.885. 
Yucatan,   state.    Mex..    O   35.203.   p.  297.088. 
Yukon,   ter.   Canada.    O   198,300. 
Yunnan,  prov.  China.   Q  156.000.  p.  11.722,000. 


Zacatecas,   state.   Mex..    D    24.757.  p.   447.265. 

—  Its  •  p.  32.856. 
Zagazlg,  city,   Egypt,   p.  35,715. 
Zagrab.  city.   Hungary,  p.  67.930. 
Zanzibar   Protectorate    (Including   islands  of 

Zanzibar   and    Pemba),    British.    D    1.020. 

p.  200.000,   •  Zanzibar,  p.  30.000. 
Zaragoza,  elty,  Spain,  p.  98.188. 
Zhitomir,  <'Ity.  Russia,  p.   >5.452. 
Zlttau,  elty.   Saxony,  p.  28.132. 
Zululand,  prov.  of  Natal.  So.  Africa,  Q  10,4T6L 
Zurich,  city,   Switzerland,  p.  150.239. 
Zwickau,  city.  Saxony,  p.  60,391. 
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